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Turn your PC into a 
recording studio. 
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professional desktop 
audio monitors 
$199.95 MSRP 


large-capsule studio 
condenser microphor 
$129.95 MSRP 


USB audio interface 
for guitar and vocals 
$129.95 MSRP 


sound & loop libraries 
for all styles of music 
$49.95 MSRP 
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From the Editor 
Hot Reviews 

The DX9 games are here.. .finally. Well, actually the 
DX9.0c games, which use Shader Model 3.0. We take 
a look at Doom 3, Brothers in Arms, and Medal of 
Honor: Pacific Assault to show just how good they really 
are. Was it worth the wait? 

Inside Technology 

Optical mice seemed like a great invention, but Logitech 
has taken the technology one step further, using laser 
beams for ultra-precise tracking. How’s it work? 

Outside Technology 

Scientists have come up with some wild stuff. Read our 
notes from the recent conference on space elevators, 
and then our thoughts on the chance of hotels in space. 

Extreme Debates: From the Forums 

Folks chat about so many things in our forums. Here are 
a few threads you’ll find interesting, including a recent 
discussion about which components make the ideal sys¬ 
tem and FireFox versus Explorer. 
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you’re in for a head trip. Check this primer before you buy for 
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New cars have great systems like OnStar to give you directions 
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A high-gain antenna will help you serve up broadband to your 
entire block. We show you how to do it, without incurring the 
wrath of the FCC. 
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True, you can buy a wide assortment of game controllers at any 
Circuit City or Best Buy—even Kmart. But like Rain Man said, 
Kmart sucks. Instead, make a glorious controller all your own. 
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TiVo is a wonderful invention, but then again, so is high-def video. 
Good news: Off-the-shelf parts can time-shift an HD feed. Now 
repeat this simple prayer: If you build it, the content will come. 
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You've been meaning to build a server for ages—what's holding 
you back? We walk you through the basics of setting up file and 
print shares under the latest Linux distros. 
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From the Editor 

Jeremy_Kaplan@ziffdavis.com 



Eight Months Later 

If you promise not to laugh, I’ll 
tell you a secret: The first PC 
I built took eight months to 
complete. It was a horrible 
experience. You can't really 
blame me, though; for a first 
building project it's hard to 
troubleshoot a defective 
motherboard. I must have replaced every component 
in that system before I finally got it right and when I 
did, I vowed never to change a damn thing again. 

It’s true, I learned some fascinating things along 
the way. I boned up on BIOS settings, front-side bus 
timings, and memory latencies—facts the average 
person would have no use for whatsoever. I’m not 
ashamed to admit that I've become something of a 
geek: I wear the badge with pride even, knowing that 
should a memory module sour or a graphics card go 
on the fritz, I'll be able to fix it. Eventually. 

But the bottom line is, eight months is a long time 
to go without a computer. I took one thing away from 
all that building, tearing down, replacing, and recon¬ 
structing, one simple fact: The right information is 
crucial. Without the right facts and figures, you're 
driving a station wagon when everyone else is in Indy 
cars. Sad to say, we all turn too often to poorly trans¬ 
lated manuals or four-year-old books when we 
reach an impasse. 

There's good news, though: You're on the right 
track now, (Just get out of that car, for God's sake.) 
Within these pages you'll find everything you need to 
build it fast and build it right. Detailed diagrams, spe¬ 
cific building projects, and even some unusual proj¬ 
ects to keep you up at night with visions of compo¬ 
nents dancing in your head. So read on and enjoy! 
Drop me an e-mail if we helped, or if there’s some¬ 
thing you'd like to see in our next issue. 

Second confession: The following PC I built still 
took me a month or so to get right. Which reminds 
me: Anyone got a spare GeForce FX 5900 I could 
borrow? Mine's on the fritz. Probably. 

—Jeremy 
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HOT GAMES AND OUT-OF-THIS WORLD TECHNOLOGY 


The DX9 
Games 
Are Here... 
Finally 

By Peter Suciu 

■Mtrere's a haze filling the 

I air that makes it hard 

I to get a clean shot at 
the enemy troops huddled on 
the beach. Something moves 
in the shadows of an 
advanced research station, 
and the sounds of gunfire 
have you looking over your 
shoulder. This isn't a scene 
from an actual battlefield, but 
thanks to DirectX 9 your 
senses might not know the 
difference. A new crop of 
games feature near photo¬ 
realistic graphics, detailed 
visual effects, and surround 
sound that make for the best 
interactive experience yet It's 
time for action. 

Doom 3 

Developer: id Software 
( www.idsoftware.com ) 
Publisher Activision 
(www.activision.com, $ 54.99) 
What do you do when all hell 
quite literally breaks loose? If 


you're on a remote research 
station on Mars you grab your 
guns and send those invad¬ 
ing other-dimensional 
demons back where they 
came! While pretty much 
every game from the visionar¬ 
ies at id Software could be 
described so concisely, Doom 
3 actually has a much deeper 
back-story. In fact, it’s more of 
a retelling than a remake of 
the classic first-person shoot- 

continued next page... 


Out on the streets, people trick out their Lincoln Navigators 
(and even their Honda Civics) with custom lights and hub¬ 
caps. Here at ExtremeTech, we trick out our computers. Will 
Knier, the winner of our Crazy Custom Case Mod Contest, 
went so far as to trick out his hamster. Let’s hope the heat of 
his CPU will keep the little guy warm at 
night. Let’s also hope the ASPCA doesn’t 
get wind of this. For more shots of Will’s 
custom cut job, as well as all the 
entries in our contest, see 
go.extremetech.com/ 
casemodcontest. 
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er. The gameplay remains 
very straightforward—in the “a 
whole lotta shooting" vein— 
but along the way there's a 
much deeper plot 

Gameplay The action is 
once again virtually non-stop 
as you rush like mad through 
aimless corridors amidst the 


original technical decisions 
for the software engine 
behind Doom 3 were actually 
made as long as four years 
ago, but that doesn’t keep 
this from looking like a spec¬ 
tacular title. Indeed, it will 
push most aging system to 
the brink.. .and even with a 


entirely alien setting. DX9 
support is required for the 
more detailed special effects 
you'll witness during the 
intense carnage, but much of 
the game has actually been 
designed for earlier hardware, 
and close work with ATI and 
nVidia let id take maximum 


retelling of a classic, is sort of 
like going home again. Things 
have changed a bit, but you’ll 
come away with the feeling 
that you've been here before. 
The invasion of demonic 
creatures has gotten about 
as bad as it could get.. .but it 
makes for one great game. 


The gameplay remains very straightforward-in the “d whole lotta shooting” 
vein-but along the way this instant-classic, first-person shooter has a much deeper plot. 


sprawling research station. A 
variety of demonic creatures 
lie in wait around every cor¬ 
ner, but this time around you 
can expect better in-game 
cinematics and cut-scenes to 
help tell the story; they 
engross you in the overall 
experience too. Many of the 


fairly robust PC you might 
spot system chop because of 
the overwhelming eye candy. 

Graphics Visuals aren't 
the only thing that makes for 
solid gameplay, but they sure 
do look nice. The use of 
bump mapping and lighting 
effects provide an eerie and 



advantage of what their cards 
have to offer. Therefore while 
some of the elements are not 
entirely photo-realistic (but 
then again, this is a base on 
Mars overrun by demons 
from another universe), the 
dynamic elements are sur¬ 
prisingly well rendered. 

Where textures in past 
games (including Doom 1 
and 2 as well as the various 
Quake titles) seemed little 
more than wallpaper on flat 
surfaces, Doom 3 features 
much more realized textures. 
The bump mapping and per- 
pixel lighting have turned 
those flat, smooth walls into 
objects with actual surface 
details that resemble actual 
textures. The same results 
show up in characters as well. 

Doom 3, with its unique 


ZOINKS! 

to get the best image quality out 
of Doom 3, turn on Ultra Quality 
-if you can. This mode uses no 
compression at all for diffuse, 
normal, or specular maps. Since 
no textures are compressed, 
many of the levels in the single- 
player game won’t fit into local 
video card memory unless you 
have a 512MB card (which aren’t 
on the market yet). Some have 
reported that the multiplayer 
levels fit into a 256MB card on 
Ultra Quality mode, so it may be 
an option for those with really 
high-end hardware. 



Half-Life 2 

Developer: Valve 
( www.valvesoftware.com ) 
Publisher: Vivendi Universal 
( www.vugames.com, $49.99) 
The original Half-Life wasn't 
so much another first-person 
shooter as it was a phenome¬ 
non in gaming. The 1998 
title's rich storytelling really 
changed the way that other 
developers would craft their 
games. Half-Life spawned 
numerous expansion packs, 
which presented the story 
from another character's 
point of view entirely instead 
of merely adding a few bonus 
levels. Additionally, the basic 
engine became the founda¬ 
tion for several fan-created 
mods, notably Counter-Strike 
and Day of Defeat (both of 
which were eventually 
released commercially). The 
story was far from over, 
though, and now a sequel 
picks up the action. 

Gameplay Once again 
you'll step into the role of 
crowbar-wielding Gordon 
Freeman, a research scientist 
who must use any weapon at 
his disposal to stop an alien 
invasion of Earth. Those who 
played the original game 
know that Freeman didn’t 
exactly save the day the first 
time around, and now the 
Earth is facing quite an infes- 
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tation of creatures. This time 
it’s up to Freeman to undo 
the damage, but it won’t be 
easy: In addition to the alien 
threat there are various 
human factions with their 
own sinister agendas. This 
opens up a need for trust, a 
cause for suspicion, and plen¬ 
ty of time spent watching 
your back. 

Graphics From the first 
action-packed level one thing 
is certain: Half-Life 2 effects 
need to be seen to believed. 
The facial animation system 
is just one of these big 
improvements; each charac¬ 
ter can convey a range of 
emotions and can respond in 
a seemingly intelligent matter. 
This makes for a less scripted 
game and helps immerse you 
in the experience. But the 
improvements aren't just pret¬ 
ty (or ugly) faces. The game’s 
Source engine utilizes a 
radiosity lighting method to 
simulate the way lights 
bounce off surfaces, along 
with a new form of bump 
mapping that can render an 
arbitrary number of light 
sources better than the tradi¬ 


tional pass-per-light per-pixel 
lighting. 

Additionally the Valve 
team essentially rewrote 
every DX9 shader to take 
advantage of new hardware 
capabilities. This includes a 
technique called parallax 
mapping, which makes nor¬ 
mal mapped surfaces look 
even more 3D by shifting pix¬ 
els around to account for the 
parallax you'd normally see 
with such detailed surfaces. A 
new displacement mapping 
system was used to paint the 
various detailed surfaces, cre¬ 
ating the urban hell Freeman 
encounters throughout the 
story; for such a desolate 
wasteland ifs truly a beautiful 
world. 

On the physics side the 
game also offers numerous 
enhancements that are sure 
to improve the gameplay. 

Built on top of Havok, the 
Half-Life 2 physics engine 
allows the inclusion of vehi¬ 
cles, which interact in a realis¬ 
tic manner with a host of 
other in-game objects and 
properly balance the laws of 
friction, gravity, and buoyancy. 


These various items can 
themselves be handled 
thanks to a special manipula¬ 
tor gun that Gordon can use 


to control various objects in 
the world. 

These graphical and phys¬ 
ical improvements make for a 
very interesting world, but it's 
the artificial intelligence in 
Half-Life 2 that really makes 
the game unique. You'll have 
to keep your enemies close: 
The Al has been designed to 
be devious. But this goes 
beyond mere scripting. If you 
do something that a charac¬ 
ter doesn't like, he'll not only 
remember it but he'll do 
something later that you'll like 
even less. Of course you do 
get to carry that big crowbar. 

Medal of Honor: 
Pacific Assault 

Developer: EA Los Angeles 
( mrn.ea.com ) 

Publisher: Electronic Arts 










( www.ea.com, $49.99) 

Since its release in early 
2002, the Medal of Honor 
series has transitioned from a 
second-tier PlayStation game 
into one of the premier fran¬ 
chises for the PC. The game 
also lead the way in truly 
recreating the Second World 
War as it was—rather than 
relying on fantastical zombies 
or Nazi super weapons to 
convey the drama Moving to 
a new setting, along with a 
new engine, is just what 
Medal of Honor needs to stay 
fresh and become revitalized. 
For fans of the original game, 
Pacific Assault should more 
than make up for the set¬ 
backs of the Breakthrough 
expansion. 

Gameplay The action 
now unfolds in the Pacific, 


beginning with the Japanese 
attack on Pearl Harbor and 
continuing to the US 
Marine's assault on the atoll 
of Tarawa, generally consid¬ 
ered the D-Day of the 
Pacific. The development 
team strove for historical 
accuracy in each of Pacific 
Assault's five missions, which 
make up the single-player 
campaign. This is evident in 
how the game transpires, 
especially so in the final level 
at Tarawa; rather than creat¬ 
ing a fictional map of the set¬ 
ting, EA instead layered 
designs on top of actual 
maps of the location. 

Graphics The main 
improvement over the previ¬ 
ous version, besides less lin¬ 
ear gameplay, is the new 
environments that accurately 



Zero Blaster 
$19.95 
+ S&H 


Shoots 2 to 4 inch * % JflBt 

Special Effects 
(smoke like) non-toxic 

Vapor Rings up to 12 feet away wm * 

See all our amazing vapor toys 

Order on line WWW.ZerOtOyS.COIfl 


recreate the war in the 
Pacific, This includes every¬ 
thing from ships in port at 
Pearl Harbor to the vast 
openness of the ocean, as 
well as the rich jungle ter¬ 
rains. Pacific Assault's set¬ 
tings almost seem like a 
tropical paradise—at least 
until swarms of bayonet- 
wielding Japanese Naval 
Landing Force troops make 
a desperate charge. Visually 
the game even outshines the 
lush jungles of Battlefield 
Vietnam or Far Cry. The use 
of lighting effects helps 
evoke the openness of the 
settings, while DX9 Vertex 
Shaders and Pixel Shaders 
replicate a near photo-realis¬ 
tic look. The rendering 
engine, which uses a packet- 
based system, was designed 
to bundle the game's visual 
information more efficiently 
and keep things moving 
smoothly on higher-end 
machines. 

Skin and cloth shaders 


WHAT’S HOT: 

PIXEL SHADER 3.0 

By Peter Suciu 

In addition to a killer gaming card, owners of the nVidia GeForce 
6800, which utilizes the graphics giant's NV40 technology, have 
support for the next-generation Pixel Shader 3.0 (also called 
Shader Model 3.0), which is an essential part of DirectX 9.0c. 
This technology—used in such titles as Painkiller and FarCry— 
lets developers include every possible detail possible while 

decreasing the number of active shaders. How’s it 
work? Pixel Shader 3.0 uses dynamic branching so 
that a single shader can focus on general lighting. 
The decrease in shader switches allows increased 
speed for better performance, but also better tex¬ 
tures on objects and characters. Owners of ATI 
cards are out of luck, however. ATI doesn't support 
the new pixel shader model, concentrating instead 
on getting the most performance out of the barely 
supported Shader Model 2.0. 
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have been used to great 
effect, with a handful of tex¬ 
ture maps used at various 
times to create the right 
color of the uniforms and 
even simulate the way light 
reflects on the cloth. Particle 
effects help transform the 
way fire is seen in the game, 
while a variety of algorithms 
take advantage of Intel's 
Hyper-threading systems to 
better simulate water—some¬ 
thing that plays a noticeable 
role in this game. 

The intense nature of the 
nearly non-stop action is 
brought to life using the 
Havok physics engine, which 
makes for a less scripted 
game that will better 
immerse you into the action. 
And before you get too com¬ 
fortable after successfully 
turning the tide, you’ll have 
more to look forward: The 
developers have purposely 
left the second half of the 
war unresolved for the 
inevitable sequel. X 


Or call Toll Free:866-937-6869 
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*1899" 


- HOME PC 2.4 - 
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sales@infotechnow.com Open Mon-Fri 9am-7pm PST, Sat 9am-6pm PST 1-877-516-7337 

































InsideTech 

MX 1000: 

The First 
Laser-Guided Mouse 


Wireless, good for gaming, and able to mouse on just about any 
surface, Logitech's MX 1000 mouse stands as king of the mouse 
pad-but is it worth the hefty price tag? 


By Robyn Peterson 

elcome to the 
next generation 
of computer 
mice. Equipped with a cut¬ 
ting-edge laser-guided 
tracking system, Logitech's 
new MX 1000 Cordless 


Mouse can track movement 
accurately on your cluttered 
desk, a glossy magazine, or 
even your soft, plush couch 
at home. With that extra level 
of accuracy, it can detect 
small movements over sur¬ 
faces that would otherwise 


look identical to its myopic, 
LED-based brethren. 
Featuring 800-dpi resolution 
and a 5,8-megapixels per 
second image processing 
rate, the MX 1000 finally 
makes wireless tech useable 
for hardcore gamers. 


To capture movement, an 
optical mouse shines a light 
against the surface on 
which it's tracking. The 
mouse’s optical sensor then 
records the light that 
reflects back. In a simple 
sense, an optical mouse has 
a digital camera that shoots 
a series of images—6,000 
per second in the case of 
the MX1000. To detect 
movement, the mouse com¬ 
pares the current image with 
the series of images it previ¬ 
ously captured. Where typi¬ 
cal optical mice use a red 
LED to illuminate the sur¬ 
face they're tracking, the 
MX1000 employs a laser 
that provides much more 
accuracy—20 times more, 
according to Logitech. 

You can experience the 
benefits of this improved 
accuracy by mousing over 
surfaces other than a stan¬ 
dard mouse pad: a glossy 
magazine, a shiny wooden 
floor, even your shirt. (As I'm 
writing this article, I'm mous¬ 
ing on a soft couch—and it's 
flawless.) 

Does the average person 
need to spend $79,95 on 
this mouse? No. It's a high- 
end mouse for those PC 
users who demand top of the 
line performance. But for all 
of you performance junkies, 
meet the first generation of 
laser-eyed desktop vermin. X 




Standard Optical MX™ Laser Engine 


How an Optical Mouse 
Captures Images 

To capture movement, an optical mouse will shine a light 
against the surface on which it's tracking. When the light 
reflects back into the mouse's optical sensor, it's recorded. 

image Capture Comparison 

You can see the difference between an image captured by a 
standard optical mouse and one captured by the MX Laser 
Engine in this comparison. It looks like the standard optical 
mouse needs a trip to LensCrafters. 
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SlotWonder 

1400(fl« 


PL-P4/N 2.8GHz 400MHz 
Upgrade ' ■ 

PL-P4/N 2.6GHz 400MHz 
Upgrade Hflfl 


SlotWonder 
1000C W 


Sparkle Nvidia GeForce 


Pentium 4 560 3.6GHz 
800MHz 1M HJ 

Pentium 4 540 3.2GHz 
800MHz 1M S| 


Sparkle Nvidia GeForce 
FX5900XT 


Creative Labs SB Audigy 
2ZS Platinum Pro w 

Creative Labs SB Audigy 
2ZS 


Microsoft XP Pro 
OEM 

Microsoft XP Home 


Note: Must Be Purchased with other Hardware! 


>999-2004 PowerLeap LLC. All Rights Reserved. All other product names mentioned herein are 
trademarks or registered trademarks of their respective owners. PowerLeap™ is a trademark of Powerleap LLC . 
Prices, Features and Specifications Subject to Change. 
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OutsideTech 

Out of This World 


I n 1895, Konstantin Tsiolkovsky imagined a castle that orbited the Earth and was 
tethered to the ground. No longer just science fiction, this concept is on its way 
to becoming a reality. NASA and the Institute for Scientific Research are taking 
. the concept very seriously; this past June, they met at “The Space Elevator: 3rd Annual 
International Conference' 1 to discuss the latest developments. 

The heart of the elevator is a space station tethered to the Earth. A base station 
located somewhere along the equator would act like an anchor, keeping the elevator 
fixed in place. The space station itself would maintain a geosynchronous orbit, while 
the centripetal forces acting upon it would keep the tether taut The biggest break¬ 
through so far to making this barely believable concept possibile has been the devel¬ 
opment of a material strong enough to withstand all the environmental factors yet 
light enough not to crumble under its own weight: a carbon-nanotube composite. This 
material can create a tether just 3 feet wide and thinner than a piece of paper, yet 
tens of times stronger than steel. 

Much like a traditional elevator, a vehicle would ascend and descend this teth¬ 
er, reaching space in a matter of hours. Power for the elevator is one area that 
needs further development, however; the current plan involves' 
shooting a laser beam up from the base station. A dish on 
the elevator car would then convert this laser beam 
into energy, Though sounds complicated- 

a Iy a much cheaper (and safer) _ . 
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garden as you look 
out at the Earth This 
is the future of travel. 


And you thought 
Epcot looked dated. 
The idea of build¬ 


ing a hotel in space 
isn’t all that far- 


By Matthew P. Graven 

C heck in at 3, drop 
your bags in your 
room, and then hop 
over to the in-hotel restaurant 
for some lunch; you dine 
casually at a table on the ceil¬ 
ing, Afterwards lounge in the 


hurdle is finding a 
safe, inexpensive 
way to transport 
tourists into space. 
But with recent tests of pri¬ 
vate spacecraft capable of 
leaving the atmosphere at a 
fraction of what NASA pays, 
civilian space travel is moving 
closer to reality than fiction. It 
won't be cheap at first, but 
once built there will be plenty 


of eccentric millionaires like 
Richard Branson eager to 
book their next holiday. 

The actual hotels would¬ 
n't vary much from technolo¬ 
gy that already exists; the 
infrastructure will likely 
resemble that on space sta¬ 
tions already in use. Early 
hotels will be Low Earth 
Orbit (LEO) spacecraft 
which circle Earth at an alti¬ 
tude of about 400 km. 

In the early stages, hotels 
will be built out of cylindrical 
modules. These can be 
launched individually and then 
assembled as needed. As a 
hotel's business grows, more 
modules can easily be added, 
like really expensive Legos. 
These hotels will gradually 
pop up farther and farther 
from the Earth, undoubtedly 
soon reaching the surface of 


the moon. The Artemis 
Project has been researching 
a self-supporting lunar colony 
that would offer safari-style 
trips to the moon. 

Many early designs for 
LEO hotels resemble that in 
Kubrick's 2001, with a large 
outer ring that revolves to 
provide gravity. Besides 
addressing certain health 
concerns associated with a 
sustained state of zero gravity, 
this allows untrained visitors 
to comfortably eat, sleep, 
shower, and so on. 

Zero gravity holds its own 
appeal, of course. These 
resorts will provide special 
sports that make use of the 
environment: After all, any¬ 
one can slam dunk in space. 
How long until the folks at 
Fox launch a slew of new 
zero-G reality shows? X 
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2922 Ave. L, Brooklyn, NY 11210 

1 - 800 - 240-5957 i 

tore Hours: Mon-Thurs: 9am-10pm • Fri: 9am-4pm • Sun: 10am-7pm • Sat: CLOSED 

Visit our website at: www.bwayphoto.com 


DIGITAL CAMERAS 


Customer Service: 718-338-3028 

Local & International: 718-338-1800 
24 Hour Fax Hotline: 718-338-3029 

^^^^^Email: info@bwayphoto.com 

^ B fcopl 

• Worldwide Shipping 
• No Surcharge on Credit Cards 

* Government & School PQ's Accepted 
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• USB/Serial Port - 

• PC or Mac O 

*A,chiva| S L?nks 

*539® " 

EPSON Stylus 1280 

<399® 

OLYMPUS P440 

• Dye-Sublimation J J 

- m 







































































wireless 

performance 

blasts. 



Quality Mobile Computing 



Working? Playing? Either way, the 
PROPortable Family of notebooks wit 
Intel® Centrino™ mobile technology 
lets you do it, thanks to breakthrough 
wireless performance plus great 
energy-saving features. 


IB. 1"/5 lbs/Up to 8.5 hra* 
Carbon Fiber Alloy Chassis 
ATI Mobility m MDEON™ 9700 


12.1"/3.4 Iba/Up to 7.0 hra» 

Carbon Fiber Alloy Chaaala 

Flush Touch-pad with Aluminum Koya 


W1 


MOBILE 

TECHNOLOGY 


15.4"/7 Iba/Up to 4 hn 
Aluminum Alloy Chaaala 
Subwoofer/AV-in/SPDi 


© 2004 PROPortable. All rights r 
•With Optional 2nd or extended t 


Call Ua Toll Free or Vlalt Ua Online: 



1 - 800 - 474-2296 

www.proportabie. com 
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ExtremeDebates discuss.extremetech.com 


From: citan x 

To: ALL 


Jut-13 4:56 pm 

(1 of 26) 
58587.1 


Core PC Tech: Building computers for a new, small business 

Hello, this is my first time posting and any help on my problem would be greatly ap-preciated. A relative is setting up a small 
medical practice and would like your expert opinions on what would be the best setup. Currently this is what the computer 
guy he is with is telling him to go with: 

CPU: Intel 478/P4 2.8-GHz, 512, 800-MHz FSB—$228; motherboard: MSI 845 GVM—$99 

memory: 512MB DDR—$89; case: USB 2.0, 300W P4—$70; drive: Maxtor 40GB IDE, 7200-RPM—$80; CD ROM: 

56X IDE—$29; monitor: some 17" flat panel—$336; Win XP—$186 total price: around $1,150 


These parts sound outdated and expensive. What do you guys think? Also, what type of networking setup would you rec¬ 
ommend? I know its a lot to ask, but any help would be greatly appreciated. 


Email this messaae 

E3 


From: Burninbush 

To: citan x 

Jul-13 6:06 pm 
(2 of 26) 

58587.2 in reolv to 58587.1 

1 think you'd save some money by going to IBM or Dell or Compaq/HP. Isn’t that cost for XP excessive? And also the mon¬ 
itor? A 300w power supply sounds marginal to me. And I'd surely want a DVD burner on at least one of those machines for 
backup purposes. From what 1 know of office apps, you don't really need a fast machine. 

Email this messaae 

From: LJS 

To: citan x 

Jul-13 6:59 pm 
(3 of 26) 

58587.3 in reply to 58587.1 


IMO that sounds pretty high cost on some of the components. Most companies like Dell and HP for the name & hopeful 
support. Dell seems to have some fair offerings & for business a CD-RW for back up is essential. For the same price better 
can be had. Shucks, I'd build better for that $ amount <grin> Shop around take a look at a few actual boxes at Costco, 
Comp USA, etc. before he buys, And be careful. 


Email this message 


El 


TOP TIPS 

Tips used for Top Tips come from the ExtremeTech forum and are written by our community. 


TIP: Best way to clean my monitor? 
Question from KnightsTemplar 

“I was wondering what you guys recommend 
for cleaning your monitor (CRT, not LCD)?' 

Answer from pctech3 

“Anything that does NOT contain ammonia 
or strong solvents. Windex with vinegar 
rather than ammonia works great Ammonia 
will damage the antiglare coating and make 
a total mess of the monitor." 

Answer from achilles_ny 


“Use a moist soft cotton cloth. If water alone 
doesn’t do the trick, use a mild soapy water 
combo. Refrain from using Brillo pads." 

TIP: Minimum wattage for power supply? 
Question from shanu 

“What should be the minimum wattage power 
supply for a new system I am going to build: 

■ INTEL P4 2.80C GHz (HT) or AMD 
Athlon XP 2800+ (2.083 Ghz) 

■ 2 x 256MB Kingston DDR 400 
(CL2.5) 

■ Asus Radeon 9600XT 128MB 


■ Seagate 80GB SATA 7200 RPM 

■ LG combo drive (16X-52X/24X/52X) 

Answer from Sithtiger 

“Many people would give you different 
ranges to choose from, but I would recom¬ 
mend buying the most powerful that you can 
afford. You want to prepare for the future: 
When new CPUs and video cards want 
more power, you'll be ready! Also, an Antec 
550 Watt PSU is only about $100 on price- 
watch.com! 1 would not get anything less 
than, say, a 430-Watt PSU. nVidia recom- 
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From: Ghostin 

all SHHHHHHHHHHI 

Software and Development: Which browser do you use and why? 

Internet Explorer 

Mozilla 

Firefox 

Opera 

Other 

97 People have voted so far 


Email this message 


From: bmgoodman 
To: DeadeyeFlint 


Jun-28 12:50 pm 
Poll (1 of 27) 
57686.1 



Jun-28 3:40 pm 
Poll (11 of 27) 
57.mi.1Jn reply t o 57 686 .10 


I want to use Firefox exclusively, but I find lots of sites that are IE-compliant, rather than standards-compliant. Like it or not, 
many of these sites do NOT display correctly with Firefox. Frankly, I wish Firefox would give me an “IE Compliant” setting that 
I could turn on/off. Yes, I know that IE is not standards-compliant, but with more than 90% marketshare, they are for the 
foreseeable future, the de facto standard. Meantime, I am using MylE2 a lot. I am aware that it is just an IE “overlay,” so it still 
has all IE’s security holes. It does, however, give me tabbed browsing and groups, the latter I think Firefox lacks. 


Email this message 



From: 

To: 

Psaulm119 

bmaoodman 

Jun-29 10:09 pm 
(26 of 27) 

57686,12. in.reply to 57686.11 


If you like Firefox/Mozilla, but still want to use IE for those IE-only sites, why not d/I and install the “View this page in IE” 
extension for Moz and FF? I have, and it saves me time. Instead of coming upon a site in FF, copying the URL, clicking on 
the IE icon, then pasting and clicking go, I can simply right-click while in FF, and lo and behold, the same page automatical¬ 
ly comes up in IE. This extension also works for links as well. 

If you go to mozdev or www.texturizer.net/firefox . you can drill for the extensions that those sites have listed. I find it incredi¬ 
bly useful, since this is the only reason why I use IE (apart form MS updates). 

Email this message FT/ 7 ] 


mends a 480-watt PSU to run their 6800 
Ultra. (You don't NEED that much, because I 
emailed nVidia, who told me that a quality 
400-Watt PSU is fine.) 

And whatever you do, DONT BUY A 
GENERIC PSU!!!! I would highly recommend 
(not necessarily in this order) Antec, 

Enermax, and PC Power and Cooling! I know 
there are a couple more trusted companies 
but these three are solid to be sure.” 

Answer from cdkrugjr 

“Most manufacturers and a dozen other 
Internet sites have PS calculators that will do 
the number crunching for you. 

Think about the application and where 
you'll have the computer. If its in your bed¬ 


room, take a look at PSUs designed to be 
quiet. The Antec Sonata case has rubber- 
mounted drives and an autospeed fan that 
only runs as fast as it needs to. If you're not 
at all concerned about noise, any high power 
offering from a reputable maker will serve 
you admirably!' 

TIP: How big should a Windows XP parti¬ 
tion be? 

Question from bigpun 

“When creating a partition for Windows XP 
Pro, how big should the partition be?’ 

Answer from DrCalEYuga 

“There's a 15 Gig bottom line for an XP par¬ 
tition, but it can go into as small a space as 2 


or 3 Gigs. I don’t think you have enough 
room for a proper defragging of the partition 
when it is as small as 2 or 3 Gigs, but some 
here run XP on as small as 8 Gigs. If you 
place the Page or Swap file on another small 
partition, and the Temp files on yet another 
small partition, you can get away with a 
smaller OS partition and still have plenty of 
space to defrag the OS in." 

Answer from kgwagnerl 4 

“20GB should be substantially more than 
enough to hold everything you might install. I 
used to make 10GB parts for my 2K installs, 
but I found myself getting near the edge 
sometimes to the point where the defragger 
didn't want to work.” 
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We don’t like to brag. 

We leave that to the critics. 



So what has the industry critics singing our praises? 


We combine inspired craftsmanship with premium grade components to deliver the fastest computers on 
the market. The major PC industry press agrees, granting Velocity Micro over 20 Editors' Choice awards 
in just the last year alone! If we are the clear choice of the professional critics, imagine how you will 
feel as the owner of your Velocity Micro custom computer system. With great systems starting way below 
$900, even newbies can join the move away from the old industry giants over to the hottest brand in the 
business. Call or visit us online to get started. 



1 

Velocity Raptor Extreme Edition 

•LX Case - Brushed Aluminum with Side Window 

•Intel® Pentium® 4 560 processor 3.6 GHz with HyperThreading Technology 

•256MB eVGA™ NVIDIA® GeForce™ 6800 Ultra, Velocity Micro™ Edition with 

Doom 3™ & Far Cry™ 

•VideoCool™ Positive Pressure Airflow System - Speed adjustable with light 
•2 x 74 GB Western Digital® Raptor™ Hard Drives, 10,000 RPM in RAID 0 
•SoundBlaster® Audigy 2ZS with 1394 FireWire Port, 5.1,6.1,7.1 channel 

PB 

ra 

Q 

Gamer’s Edge Platform 

•Intel® Pentium® 4 560 processor 3.6 GHz with HyperThreading Technology 

•Intel® D925XCVLK Desktop Board 

•1024 MB Mushkin® DDR2 Enhanced Memory, PC42Q0 

•eVGA™ NVIDIA® GeForce™ 6800 GT with Doom 3™ & Far Cry™ 

•120 GB Western Digital 7200 RPM Hard Drive 

OM3ITCTL, CONTEMT CRiei=iTtCiN 


ProMagix™ A/V/D 

•DX-W Case - Graphite & Silver, 3 thermometers, 10-speed fans, Window 
•Intel® Pentium® 4 3.4 GHz, 512K cache, 800Mhz FSB, with HyperThreading Technology 
•1024 MB PC3200 DDR400 Memory (2x512) 

•2 x 200 GB Western Digital® WD200JD 7200rpm SATA/150 Hard Drives in RAID 0 
•Soundblaster® Audigy 2 ZS Platinum 
*12x Lite On® DVD+RW (SOHW-1213S) 

•Ulead® Digital Creation Suite- Photoimpact, VideoStudfo, DVD Moviefactory, Bum.Now 























ProMagix™ PCX 

•SX- Blue Case - Mid-Tower Blue with 2 front USB 2.0 
•Intel® D925XCVLK 925X Chipset Motherboard with DDR2, PCI Express 
•Intel® Pentium® 4 Processor 560 with HyperThreading Technology, 3.6GHz 
•1024 Mushkin™ DDR2 PC4200 DDR533 Enhance Memory with Heat Spreader 
•128MB eVGA™ nVidia® GForce FX™ 5300, Dual Heads, PCI Express 
•Integrated lO/IOO/IOOOMBps Gigabit Ethernet Network Adapter 


Vector™ 

•SX- Blue Case - Mid-Tower Blue with 2 front USB 2.0 

•Intel® Pentium® 4 530 processor 3.0 GHz with HyperThreading Technology 

•Integrated Intel® Extreme Graphics 2 

•120 GB Western Digital Hard Drive WD1200JD, 7200rpm, SATA/150 

*16x DVD/48x CD-RW Lite On® Combo Drive 

imsiuE 


NoteMagix™ B51 

•B51 Performance Black and Silver Notebook Case 

•15.1” TFT Display, 1024 x 768 Resolution 

•Intel® Pentium-M® 1.5 GHz with HT Technology 

•40 GB Hard Drive 

•DVD-ROM + CD-R/W Combo Drive 

•Intel® 802.11 B+G WiFi Wireless Adapter with antenna 

| 

NoteMagix™ B50 Ultra 

•B50 Performance Blast Red with Mirror Gloss Clear Coat 

•15.1” SXGA+Active Matrix TFT Display (1400 x 1050 native resolution) 

•Intel® Pentium-M® 1.8 GHz Processor, 2MB Cache, 400 MHz Front Side Bus 

•128 MB ATI® Mobility Radeon 9700 GPU, 4x AGP 

•60GB Hitachi® TravelStar 7200 rpm ATA/100,8MB Cache (Mobile) 

•Integrated Intel® 802.11 B+G WiFi Wireless Adapter with antenna, 11 MBps/54MBps 


r , --V 


j|J||p 


ee shipping on any system powered by the reliable Intel® Pentium 4 processor when you use promotional code ET001 by 10/31] 


►VELOCITY 


c r o 


|velocitymicro.com | 1.800.303.7866 

p 2004 Velocity Micro Inc., Richmond, VA, Velocity Micro and ProMagix, Gamer's Edge, Raptor, Vector, NoteMagix and Vision are 
trademarks of Velocity Micro, Inc. All other trademarks are the property of their respective owners and hereby acknowledged. Prices 
reflect base model configuration and do not necessarily reflect system configurations listed above. Intel, Intel Inside, the Intel logo, 
the Intel Inside logo and ™ are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and 
other countries. 
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BOOT CAMP 


LEARN BEFORE YOU BUILD 



First Things First 

Before buying another new 
component for your aging 
system, be it the smallest 
light tube or the fastest 
motherboard you can lay 
your hands on, stop and ask 
yourself this question: Does 
your system really merit an 
update? Sometimes you're 
best off biting the bullet and 
returning to the workshop. 
Starting from the ground up 
may be cheaper in the long 
run too. 



The Right Tools 
for the Job 

You're not alone; every¬ 
one's tried using their keys 
to take out a flat-head 
screw at one time or anoth¬ 
er. Everyone also knows 
that it doesn't work, but we 
keep trying anyway. Here's 
a better suggestion. Spend 
20 bucks and buy a nice 
screwdriver set, and maybe 
a few other tools while 
you're at the store. You'll 
thank us for it...and so will 
your keys. 



It’s Upgrade Time! 

At last, the moment you’ve 
been waiting for. The mail 
is here, and so is a shiny 
package from the folks at 
fastcoolerdude.com. So 
dust off your thermal 
paste, pull out your power 
screwdriver, and let's get 
started. Follow out step- 
by-step guide and every 
part of your new system 
build is certain to go 
smoothly. 



Houston, We Have 
a Problem 

It's not all fun and games 
here at ExtremeTech. 
(Especially since we had to 
return those giant 50-inch 
plasma panels we all had 
on our desks.) We make 
the same mistakes you 
do...sometimes over and 
over. How do we recover 
when things go awry? As 
you'll see from Loyd's 
recent mishaps, not so 
perfectly. 


More online: http://www.extremetech.com 
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WEB HOSTING 

Sales@olm.net 


800 - 741-6813 


www.OLM.net 


Shared 

Hosilnn 



'di ’DiJ 

per month 


V 300 MB Disk Space 


V 12 GB Traffic/Month 


V 100 User Accounts 


V 5 Sub Domains 


V Unique IP 


V SSH Access 


V 30 Day Guarantee 


Real Audio/Video 8.0 
Development Tools 
MySQL 3.23.54a 
PhpMyAdmin 2.3.2 
Jack’s Form Mail 
Gallery Photo Manager 
Invision Bulletin Board 
PHPOpen Chat System 
PhpBB Bulletin Board 
osCommerce Online Store 
PHP-Nuke Web Portal System 
PostNuke Content Management 



Virtual 

Private 

Servers 


V 2 GB RAID 5 Disk Space 


</ 75 GB Traffic/Month 


y 20 Domains 


</ 256 MB RAM 


V Ensim Power Tools 


Guaranteed Resources 

Full Root Access 
Weekly Backups 
Jakarta Tomcat 
Real Audio/Video 
and Much More! 

Be sure to visit us online 
for a full list of features 





L /..net 

Web Hosting Solutions @ Your Service 


Dedicated 



■»/ 2.4GHz Celeron Processor 


V 256 MB DDR PC3200 

40 GB Hard Drive 


J 150 GB Bandwidth/Month 


J Ensim Power Tools 


Full Root Access 
Unique IP’s 
Semi-Managed 
Backup Manager 
and Much More! 



Miva Merchant 


( Fcommprrp ^ Start Selling Online Now! 

[ ccommerce EasBybuiKIanonllnestoreormaH.allwithin 

a site that has the resources to handle 





Photo Gallery 

v' Share your pictures online! 


Website Templates 

V Professionally Designed Websites , 

Having a Professionally designed website is cheaper ' 
than you think. Choose from over 5,000 templates 
that range from every category starting at only $5.00. 


Ensim Pre 4.0 

V Easy to use Website Control Panel' 


ck SPAM and much morel 



www.olm.net/tech 

Proven Hosting with a 99.9% Uptime Guarantee! 

All Plans Include FREE 24 Hour SUPPORT 


Toll-Free 

Support 


“Included for Free" 


- 1111 ^’ 
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.com 

.not 

.info 

.IIS 


Get your Domain NsmnToday! 

org 

biz 

.tw 

cn 

































































DIY I THE BEST LAID PLANS 


upgrade plan 




Planning Time 
Don't leap without 


looking 


SALVAGE 
OR SCRAP? 

Before you open your case again, screwdriver in one hand and new graphics card in the other, do us a 
favor: Stop right now. Does that old thing even merit an upgrade? / Loyd Case and Jeremy A. Kaplan 


S low down, take a deep breath; maybe even smell the roses. There’s 
one often-overlooked step in the PC upgrade process that too- 
frequently trips people up: the upgrade plan. If you use an older 
system, ask yourself whether upgrading is worth the hassle. PC 
hardware is very inexpensive, but manufacturers buy in bulk and pass the 
huge cost savings along to consumers. You might be surprised at how cheap 
simply replacing your system is. If you skip the top-of-the-line system, you 
can reduce that cost even further. For example, if you've been limping along 
on an old 200-MHz Pentium MMX system, the power of a 2-GHz Pentium 
4 or Athlon XP 1800+ starts to look heavenly.. .even though they're lower- 
end systems by today’s standards. 


It is possible to upgrade a three-year- 
old system incrementally—if you're will¬ 
ing to upgrade everything. (By the way, 
the technical phrase for upgrading 
everything is building a new system.) 
While building a brand-new system is 
a great option, it’s often easier to buy 
one. How much will this cost? You can 
now buy an excellent gaming system 
for less than $ 1,000 (less than 
$1,200 if you already have a decent 
monitor). And you can get an 
absolutely killer system for $2,000. 
Paying more than $2,500 means 
you’re just getting bells and whistles. 
Airbrushed case, anyone? 

Note that buying a new system 
doesn't mean buying off-the-shelf. If 
you're inclina-tion is to build a new 
system, then go right ahead. But if you 
do, ensure that the new system 
becomes the beginning of a coherent 
upgrade strategy. From that point on, 
you can incrementally upgrade almost 
forever, although substantial new tech¬ 
nologies may eventually force another 


from-scratch system. 

If you've got a system that's less 
than three years old, you're faced with 
a more difficult situation. A lot 
depends on the underlying hardware. 
The table on the next page looks at 
three typical examples. If the system 
you are considering upgrading lacks 
an AGP slot, stop there. At a minimum, 
you’ll need a motherboard upgrade 
and a graphics card (if it's a newer 
system). If you already have an Athlon 
or Pentium 4 system, an immediate 
upgrade isn’t necessary. But it’s wise 
to plan for future upgrades, because 
next year’s software may demand bet¬ 
ter hardware. 

Plan for your needs. If you're heavi¬ 
ly into first-person shooters, the next 
upgrade on your list should probably 
be a new video card. But if you're a 
flight sim buff, you may want to start 
saving for that new CPU. Make a list 
of the components in your PC, as well 
as the type of games you play. This 
well help you identify the bottlenecks 


in your system and prioritize your 
upgrade needs. 

Once you've determined whether to 
keep your system or chuck it, you can 
start thinking about individual compo¬ 
nents. If you are upgrading, keep the- 
following rules of thumb in mind. 

Note that some manufacturers- 
Dell and some older Compaq systems 
come to mind—may not be amenable 
to large scale upgrades, such as moth¬ 
erboard swaps. These systems use 
non-standard power supplies or cases, 
and it may not be possible to drop a 
new PCI Express ATX motherboard 
' into one of those cases. 

The power supplies that ship in 
many off-the-shelf systems can be 
inadequate. A lot of 200W power sup¬ 
plies are out there. If you load up a 
system with a 3.4-GHz Pentium 4, the 
latest $400 3D graphics card, and an 
extra hard drive, you may suddenly be 
faced with mysterious system crashes. 
It's pretty surprising how adding a 
beefier power supply can fix these 
types of problems. 

Also, the most likely candidates for 
a performance upgrade are the proce- 
sor, the memory, and the video card. On 
the B list are newer audio cards, faster 
and bigger hard drives, and better opti¬ 
cal storage. Further down in priority are 
game controllers (including mice and 
keyboards), monitors, power supplies, 
and case upgrades (assuming you 
already have adequate power delivery). 
Those last few may be fun upgrades, 
but they’re also less necessary. 
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THE MODERN ERA 
(WELL, NEARLY) 

Representative Model: 

Gateway Professional S2000 

2 years old 



* 


Bottom Line: 

Good Second System 


EARLY MODERN-ERA PC 

Representative Model: 

Micron Millennia MAX 866 

3 years old 





Bottom Line: 

Merely Passable PC 


ARCHAEOLOGIC-ERA PC 

Representative Model: 

HP Pavilion 7370W 

Many years old 





Bottom Line: 

Are You Serious? 


CPU 2.0-GHz Pentium 4 

Upgrade With... a faster Pentium 4, which 
might suffice. But you'll might need a new 
mobo. If so, get a faster CPU too. 

Graphics Card early AGP 4x card 

Upgrade With. .. a 128MB or 256MB AGP 4x 
card. You can go for a more recent card if 
you're also upgrading the CPU, Old P4s may 
max out at 2 GHz, since those used an older 
socket format. Also, current 8x AGP graphics 
cards won't realize their full potential. 
Motherboard Socket A (Athlon/ 
Athlon XP) or Socket 423/478 (P4) 
Upgrade With. .. PCI Express socket 775 moth¬ 
erboard if it’s a P4 upgrade; socket 939/AGP 
if it’s an Ahtlon 64 upgrade. You may need a 
new power supply. Budget choice: socket 
754 board with socket 754 Athlon 64. 
Memory 800-MHz RDRAM 
Upgrade With... DDR or RDRAM, especially 
if you need a motherboard upgrade. 
Storage ATA66 or ATA100 
hard drive 

Upgrade With. .. nothing, if you've got a 20GB 
or bigger drive. And if you have an 8x CD- 
ROM drive or better, no need to upgrade. 


Upgrade With... No need to upgrade 

Operating System Windows 2000 
Upgrade With... Windows XP, of coursel 


CPU 866-MHz Pentium Ml 

Upgrade With... Pentium 4 or Athlon XP. 
Again, you'll need a new motherboard and 
memory. You might as well go for a PCI 
Express system. 

Graphics Card Older AGP 2x card 

Upgrade With. .. a newer card, if you can. Be 
aware that some older 3.3v AGP cards will 
not run in newer systems that only support 
1.5v AGP graphics. If you've swapped the 
motherboard for a PCI Express board, you'll 
need a PCI Express Graphics adapter. 


Upgrade With. .. PCI Express socket 775 moth¬ 
erboard rf it's a P4 upgrade; socket 939/AGP 
if it’s an Ahtlon 64 upgrade. You may need a 
new power supply. Budget choice: socket 
754 board with socket 754 Athlon 64. 
Memory PC133 SDRAM 
Upgrade With... DDR1 orDDR2if anew 
motherboard. 

Storage ATA66 hard drive 

Upgrade With... nothing, if you’ve got a 
20GB or bigger drive. And if you have 
an 8x CD-ROM drive or better, no need 
to upgrade. 

Sound Card ISA sound card 
or build-in sound 

Upgrade With... PCI card 

Operating System Windows 98SE 

Upgrade With... Windows XP. 


CPU Pentium MMX 200 

Upgrade With... Pentium 4 or Athlon XP. 
Requires new motherboard and memory. 
Consider a PCI Express motherboard. 
Graphics Card PCI 
Upgrade With... PCI Express, which requires 
a new motherboard of course. Remember, 
even though there are PCI cards still avail¬ 
able, the CPU can't feed them properly, so 
you won't see much performance increase. 
Motherboard ATX, but might be 
Baby-AT (remember those?) 

Upgrade v " Gheck power supply. Might 
need r -M. If the current 

mothe XTIP a new 

case to? 

rea' Must we really bother 

M going on? If your PC is 

really that old, perhaps 
O C you ought to consider this 

Uf upgrade path... / 
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Roku 


90's Music 
♦internet Radio 



Roku 


PERFECTING THE ART OF DIGITAL MEDIA. 



Roku proudly introduces two network-ready media players 
that set new standards in digital home entertainment. 

The Roku SoundBridge Network Music Player plays your 
PC or Mac music files anywhere in the house. SoundBridge's 
super-bright display, sleek aluminum casing, and built-in Wi-Fi™ 



and iTunes* compatibility (along with support for all major 


music formats) make it a winning part of any home AV system. 

The Roku HD1000 high-definition digital media player 

brings your high-def TV to life with digital photos, classic art 
and LiveArt,” your entire music library — even DVDs you've 
saved to your computer. Just pop in a digital memory card, 


Roku HD1000 High-Definition Digital Media Player 


or easily connect with your Mac or PC. 


entertainment experience 


intel.com/go/digitalhome 




Roku and Intel are working together to enhance your home entertainment experience. 


For information and special offers, visit 

www.rokulabs.com/et 












Multimedia Digital Frame 

Put Some Life Into It ™ 



7" Photo - Art - Movie - DVD - Music 
MultiMedia Digital Picture Frame 

Watch Your Photos 

Play Your Movies 

Listen to Your Music 

at Any Time, in Any Room 


Plays: 

JPEG 

MPEG1 

MPEG2 


* Play your photos, movies and music directly from your digital camera's 
flash media, or play your DVD's, CD’s, CD-R’s, VCD's & MP3's 

* Special slide-show transition effects; remote control operated 

* 6-in-1 flash memory card reader: 

(CF/MMC/SM/SD/MS/MicroDrive) 

* Auto-Load: DVD/VCD/CD/CD-R player 

* 4:3 and 16:9 aspect ratios 

* Super VGA flat panel LCD TFT 

* Solid metal casing 

* High-end solid aluminum-alloy front 
bezel with a real Photo Frame design 

* Built-in hi-volume stereo speakers 

* Audio "out" jack * Video "in" jack 

* Wall mountable, or stands on its own 

* Overall-all size = 9" x 6 3/4" x 2 1/4" 


DVD/VCD 

Music CDs 

CD-R 

MP3 



For Photos that you DO want to Print, please be sure to use our Generations 
InkJet Ink & Media, for long lasting inkjet printsl http://MediaStreet.com 


Your Road to Digital Imaging Excellence 
_ Capture*Edit*Storage*View*Print ™ 


Media Street, Inc. 888-633-4295 www.mediastreet.com 























DIY I FLATHEAD OR PHILLIPS? 


upgrade plan 

tool kit 


S Shopping Time 

2 hrs., 45 mins. 


ASSEMBLE YOUR TOOLKIT 

It’s been said that good judgment is the result of experience-and experience is the result of 
installing the cooler doesn’t mean you need to learn in quite that manner. / Loyd Case 


H ere at ExtremeTech, we build a lot of systems. 

Whenever you read a CPU preview or moth¬ 
erboard roundup, you’re reading about the 
systems we built Other magazines might plop 
a motherboard down on a table, plug in the power, stor¬ 
age, and an AGP card, and run a Quake benchmark or 
two. We build systems from the ground up, in real PC 
chassis. You do too, right? So get serious: If you’ve ever 
tweaked a BIOS, you’re not just tinkering around. It’s time 
you spent some money and got the right tools. Here’s our 
short list of the top ten must-have items. Only have money 
for nine? We guess you can skip the helmet light... 


TOOLS 

ELECTRIC SCREWDRIVER 

The first thing you need is a really 
good screwdriver with a Phillips head. 



The vast majority of screws in modern 
PCs are Phillips screws. We prefer an 
electric screwdriver: the Milwaukee 
6546. Won't you strip those pot-metal 
machine screws used in most cases, 
you may ask? Nope. This model has 
an adjustable clutch: Use the lowest 
setting. When the screw gets tight, the 
clutch disengages, preventing over¬ 


torque. The 6546 uses a replaceable 
2.4V battery, so keep a spare in the 
charger. It's also fairly narrow, letting 
you get into pretty tight spaces. ($90, 
Milwaukee Electric Tool Corp., 
www.milwaukeetool.com) 

MANUAL SCREWDRIVER SET 

Of course, not every screw is a Phillips 
screw, nor is every screw easy to reach. 



If you need to work in quarters too 
tight or awkward for an electric screw¬ 
driver, we recommend a set of Wiha 


►. Tecjh Too (box. 

B U I What You Will Need 

We use this basic toolkit for 
every PC we assemble in this 
magazine. You’ll see the toolbox 
icon before each building project, 
along with some additional parts 
where needed. 

System 4 compact drivers that fit into a 
universal handle. This particular drive 
set has standard, Phillips, and Torx driv¬ 
er blades. The blades are actually quite 
long, so they let you get into deep 
recesses. ($38.76 direct, Wiha Quality 
Tools, www.wihatools.com) 

FORCEPS 

You often have to set jumpers on stor¬ 
age devices and motherboards. This 



cheap pair of forceps, available from 
Radio Shack, makes moving them a 
snap. (They're sometimes called hemo- 
stats, which is probably the correct 
name. But if you ask for a hemostat at 
Radio Shack, you'll end up with a blank 
look, not a useful tool.) Forceps are also 
handy for retrieving the screws or other 
small objects you will almost certainly 
drop right between a pair of power reg¬ 
ulation capacitors on your motherboard. 
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($7, Radio Shack, 
www.radioshack.com) 

MEMORY CASE 

Since we go ihrough so many 
systems around here, finding 
the right memory is sometimes 
a chore. Your best bet is a stat¬ 
ic-free plastic memory carrier. 



This particular one even has a 
lid (let's be clear here-we 
swiped it from the guys at 
Mushkin, and we've used it 
ever since). It beats keeping 
memory in small antistatic 
bags that are easy to lose. 

SYSTEM PREP 

CRAFT KNIFE 

Before you get around to 
installing a motherboard, 
there’s some prep work to be 
done. For example, if you're 
swapping in a motherboard, it’s 



likely that the CPU has old 
thermal grease on it. To scrape 
off the old stuff, we use a craft 
knife with a wide, flat blade. 
This works well for removing 
thermal goo from a heat sink 
base or the heat spreader on a 
Pentium 4 CPU. You should 
use a narrower, finer blade 


when performing the same 
task on a CPU with an 
exposed die, such as an Athlon 
XP or Pentium III. ($22, X-Acto 
Knife Set, www.staptes.com) 

LINT WIPES 

You can always use an old T- 
shirt to wipe the solvent-laden 
surface, but lint- and static- 
free wipes are better. We use 
Surface Guardian Lint Free 
Wipes from Kensington. ($2, 
Kensington Technology Group, 
www.kensington.com) 



THERMAL PASTE 

We use Arctic Silver 5. If you're 
installing a CPU in a system 
that will not be modified for a 
year or more, thermal tape is a 
better solution, but something 
like Arctic Silver is very handy 
when you're swapping out 
CPUs daily. It cleans up easily 
with solvent-but beware your 
carpets! ($10, Arctic Silver, 
www.arcticsilver.com) 



There's always a bit of paste 
remaining, usually around the 
perimeter of the CPU or stick¬ 



FLEXIBLE LAMP 

Working inside a PC 
case can be an exer¬ 
cise in frustration, due 
to the minimal lighting 
conditions that exist 
there. As soon as you 
get your hands—and 
head—inside a PC 
case, all external light 
is blocked. Contrast is 
very low, and trying to 
plug in jumpers or 
read the silk- 
screened print on a 
motherboard is a job 
for cats or those with 
better eyesight than 
ours. We recommend 
snake lights, which 
are available from a 
number of different 
manufacturers. Our 
favorite is the Black & 
Decker SnakeLight 
Flexible Flashlight, 
which uses a re¬ 
chargeable, replace¬ 
able battery; it's being 
discontinued, though, 
so grab one quick! 

($15, Black & Decker, 

www.blackand- 

decker.com) 


uses three bright white LEDs 
and is very miserly when it 
comes to batteries. A set of 
three triple-A batteries lasts 50 
to 60 hours, and the light is 
more than bright enough for 
working inside the confines of 
a PC case. ($30, Recreational 
Equipment, www.rei.com) 


ing to the heat sink base like a 
space shuttle thermal tile. For 
that last little bit, a good, envi¬ 
ronmentally safe degreaser 
and solvent does the job. We 
use Blue Shower G3 Cleaner 

J «S8 

and Degreaser. ($15, Envi- 
Ro-Tech 1679 General Duty 
Defluxer, www.techspray.com) 


LET THERE 
BE LIGHT 

HEAD LAMP 

If you’re not easily embar¬ 
rassed, or you don’t mind look¬ 
ing like a dork, the best solu¬ 
tion is a head lamp. Normally 
when you think head lamp you 
think of those massive miner's 
lamps, but like all things tech¬ 
nological, head lamps have 
evolved. We use a Petzl Tikka 
lamp. It runs about $30 but 
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SONY 


Everything you expect from Sony. 
And more. The Sony® VAIO® PCs. 



Sony® VAIO® S170 Widescreen Notebook 
PC with XBRITE™ LCD Technology 


As stylish as they are varied, Sony® VAIO® notebooks and desktops offer everything you want in 
a PC. No matter what your needs are, there’s a Sony VAIO® that meets them perfectly. Not only 
is every VAIO® PC designed to work with other Sony products and accessories, they’re also 
built with the same quality and dependability you’ve come to expect from Sony. Which makes 
it easy to take your creativity wherever it wants to go. 

Sony VAIO® Notebooks feature Intel® Centrino™ Mobile Technology. 



TECHNOLOGY 


888-926-SONY (7669) 


sony.com/pc19 


a Sony Style® Retail Store 





\/MO 


Sony® VAIO® Desktop PCs with Intel® Processors and Sony 
exclusive preinstalled software couldn't be more entertaining. From 
burning your own DVDs and recording TV content to managing your 
music and photos, your recommended dally dose of entertainment 
comes with the ease and convenience you expect from Sony. 



Affordability 

RS Series 


PCV-RS620G 

• Intel® Pentium® 4 Processor with 
HT Technology 3EGHZ 1 

(with 1MB 12 Cache) 

• Microsoft® Windows® XP Home Edition 

• 160GB 2 Hard Drive (7200 rpm), 

512MB DDR at 400MHz 

• DVD±RW/CD-RW and 
DVD-ROM Drives 4 

• 128MB ATI® RADEON™ 9200 
Graphics Card 

• Convert VHS to DVD with Giga Pocket® 
Personal Video Recorder 

• 1 -Year Limited Warranty 3 



sj4S9"~ sir 

$1,099" Sip 8 



Entertaining Combinations 

Surround yourself with more entertaining possibilities. Sony® VAIO® 
computers are designed to look beautiful, and engineered to 
work beautifully with other Sony products—creating a network 
of compatible devices that makes it easy for you to enjoy your 
music, photos and movies. 




Performance 


R Series 


Build-to-Order VGC-F1A910G 

• Intel® Pentium® 4 Processor 530 
Supporting Hyper-Threading Technology 
(3EGHZ, 1 1MB 12 Cache, 800MHz FSB) 

• Microsoft® Windows® XP Media 
Center Edition 2004 

• 160GB 2 Serial ATA Hard Drive (7200 rpm) 

• DVD+R Double Layer DVD±RW Drive 4 

• 128MB ATI® RADEON™ X600 XT 
(PCI Express™ 16x) Graphics Card 

• Multimedia Card Reader 13 

• 1 -Year Limited Warranty 3 

• PictureGear Studio™ Software 

• VAIO Media™ Software 

• Click to DVD™ Software 
































SONY 


Sony® VAIO® Notebook PCs with Inter Processors and Sony exclusive preinstalled software not only strike the perfect 
balance between form and function, but their mobility lets you explore a world of entertaining possibilities wherever you are and 
wherever you're going. With build-to-order versatility, wireless capability and interactivity, now there's no excuse for not living life 
on your terms. 

Sony recommends Microsoft® Windows® XP. 



PictureGear Studio™ Software 

Preinstalled on every VAIO® PC. 


Explore your creative side with PictureGear Studio™ 
software, Sony's exclusive software that lets you import, 
organize and customize all your digital photos. PictureGear 
Studio™ software makes it easy to create photo albums 
or turn your pictures into a custom calendar, postcards, 
greeting cards, labels or stickers. Let your imagination run 
wild. PictureGear Studio™ software will handle the rest. 



Compact Design 

TR Series 



Beauty, Power and 
Performance 

S Series 


PCG-TR5AP 

• Intel® Centrino™ Mobile Technology 
- Intel® Pentium® M Processor Ultra 

Low Voltage 733 at 1,10GHz, 1 
Intel® PRO/Wireless Network 
Connection 802.11b/g 7 

• Microsoft® Windows® XP Professional 

• 40GB 2 Hard Drive. 1GB 2 RAM 

• 10.6“ Widescreen XBRITE™ 

1 LCD display 

I • Integrated DVD-RW/CD-RW Drive 4 

• 1 -Year Limited Warranty 3 

| • PictureGear Studio™ Software 

| • VAIO Media™ Software 


Build-to-Order VGN-S170 

(1,70GHz,’ 2MB L2 Cache, 400MHz FSB) 

• Microsoft® Windows® XP Home Edition 

• 40GB 2 Hard Drive, 256MB RAM 

• 13.3" WXGA Display 

• Integrated CD-RW/DVD-ROM 
Combo Drive 

• 1 -Year Limited Warranty 3 

• PictureGear Studio™ Software 

• VAIO Media™ Software 


Limited Supply! 



Essential Computing Performance Art 


A Series 


X505 Series 


Build-to-Order VGN-A130 

• Intel® Celeron® M Processor 1,40GHz' 
(1MB L2 Cache) 

• Microsoft® Windows® XP Home Edition 

• 40GB 2 Hard Drive, 256MB 
DDR SDRAM 

• 15" SXGA (1400x1050) TFT Display 

• Integrated CD-RW/DVD-ROM 
Combo Drive 

• 1 -Year Limited Warranty 3 

• PictureGear Studio™ Software 

• VAIO Media™ Software 


VGN-X505ZP 

• Intel® Pentium® M Processor Ultra Low 
Voltage at 1.10GHz 1 

•Mien k k >ft Windows® XP Professional 

• 20GB 2 Hard Drive, 512MB RAM 
(64MB Shared with Video RAM) 

• 10.4" XGA (1024x768) LCD Display 

• Amazingly Thin and Extremely Light, 
Weighing Only 1.85 lbs? 

• 1 -Year Limited Warranty 3 

• PictureGear Studio™ Software 

• VAIO Media™ Software 


$ 2 , 999 " : 


• Privacy Screen for $79.99 

• Sony VAIO® Large-Capacity Lithium 
Ion Battery 6 for $349.99 


$ 1 , 849 " $ 1 , 399 " 


UPGRADES 

• Integrated Wireless LAN 8C 


$ 2 , 999 " 


• Add an Extra Sony VAIO* Standard 
Lithium Ion Battery 6 for $299.99 

• Add a Portable DVD±RW Drive 4 


888-926-SONY ( 7669 ) 


sony.com/pc19 


a Sony Style® Retail Store 










Sony recommends Microsoft® Windows® XP. 


sony sty I e 


Sony® VAIO® R Series Desktop PC 

with an Intel- Pentium' 4 Processor with 
HT Technology. Video-editing and music¬ 
mastering performance doesn't get any better 
than this. With expandability up to 1.6 terabytes 2 
of storage, and innovative design to keep your 
system running cool and quiet, you’ll have the 
quality and muscle you need for the results you 
want. Together with VAIO”" Creation Suite PLUS 
software, it’s the optimum combination of 
innovative Sony technologies. 


LIKE 


NO O T H E R 


Expert Advice 

Our team of knowledgeable salespeople offers the highest quality 
service, allowing you to explore every possibility with confidence. 
Chat live with a Sony Style® Online buying assistant, search our 
solutions database or experience the latest technologies firsthand 
by visiting a Sony Style® Retail Store. 


Unsurpassed Choices 

With our extensive collection of everything Sony, you’ll have the 
freedom to search thousands of PC options. 

From computers to digital camcorders to home entertainment 
systems and everything in between, Sony Style® Online is the best 
place to find your favorite Sony products. 


Customized Sony VAIO® PCs 

Customize any Sony VAIO® PC configuration to meet your 
specific needs, with the help of a Sony computer expert. 
Maximize your computer's performance with the addition 
of genuine Sony accessories. 


Easy Financing and Service Options 

Sony VAIO® PCs are as easy to purchase as they are to own, 
with easy financing and extended service options designed 
to meet your needs—including Accidental Damage Coverage? 5 


ImageStation .com® 


• Imagine a Web site where you can share photo 
via online albums and e-cards, get high-quality 
and make unique photo gifts. 

• It's FREE to join; Start today and receive a FREE personalized 11- 
oz. photo coffee mug. Visit www.lmageStation.com/photomug. s 


t* 


Sony Style® Entertainment 

• Sony Style* Online fulfills all of your entertainment needs with 
thousands of DVDs, CDs, SACDs, LPs and VHS to choose 
from—from the newest releases to hard-to-find titles. 

• Enjoy discounts on many of your favorite movies and CDs. 

At SonyStyle.com Entertainment, it’s easy to find and purchase 
exactly what you’re looking for. 



FREE SHIPPING ON SELECT MODELS 11 

WHEN YOU BUY AN ELIGIBLE PC DIRECT FROM SONY BY 11/30/04 

NO INTEREST, NO PAYMENTS FOR 6 MONTHS 10 

^_ ON ALL PURCHASES OVER $299.39 


Sony Style 5 Retail Stores: Beverly Hills, Boston, Dallas, Detroit, Houston, 
New York, Orange County, Orlando, Palo Alto and San Francisco 


J 888-926-SONY (7669) 


sony. com/pci 9 




a Sony Style® Retail Store 























DIY I INSTALLATION TIME 


Install Time 


1 hr., 30 


right 


INSTALLING SYSTEM 
COMPONENTS 

It’s been said that good judgment is the result of experience-and experience is the result of 
poor judgment. Follow our lead to proceed directly to the good judgment category. Just because 
we've broken the heat sink clip off a CPU socket or crushed a processor by incorrectly installing 
the cooler doesn’t mean you need to learn that way too. / Loyd Case 


THE MOTHERBOARD 

Without a motherboard, your CPU is a very expensive silicon and plastic 
keychain. Without a motherboard, that Radeon 9700 graphics card 
makes a great doorstop. Without a motherboard, there is no PC. But 
installing a motherboard used to be a pain in the ass. Typical models had 
zillions of jumpers for modifying CPU clock cycles, front-side bus 
speeds, floating-point coprocessors, and memory module sizes. Today's 
motherboards are more complex than ever, yet somehow they're easier 
to install and simpler to set up as well. Thank God for small favors. 


Let’s take a look at a few examples of 
relatively low-cost upgrades. The 
Athlon XP and 2.4-GHz Pentium 4 are 
not bleeding edge products, but they 
should give a substantial boost to 
older systems. Follow along with us. 

1: TAKE INVENTORY 

Unpack the box and check to make 
sure all the components are present. 
Some motherboards come with a 
number of small accessory boards, 
cables, and other items that you may 
choose not to install. Couldn't hurt to 
have them all, though, right? In particu¬ 
lar, make sure the driver CD and man¬ 
ual are actually in the box. In a few 
cases, the manual may only come on a 


CD. But there may be a quick-refer¬ 
ence guide that will help you attach 
front-panel connectors and walk you 
through other key steps. In our case, 
we're installing a Chaintech 7NJS 


Athlon XP motherboard based on the 
Nforce2 chipset. 

2: THE ATX I/O SHIELD 

Back-panel I/O shields are as varied as 
monkeys in a tropical jungle, and their 
layouts are as erratic and unpredictable. 
This means that each 
monkey..,er...motherboard will ship 
with an ATX I/O shield that differs from 
other boards. The I/O shield is typically 
a thin sheet of aluminum with holes 
punched in it to mate with the I/O 
options on the back of the motherboard. 
Before actually snapping the shield into 
the opening in the case, make sure it 


PJU ► Tech Toolbox 

[El What You Will Need 


Antec SX835II 
Chaintech 7NJS Zenith 
AMD Athlon XP 3000+ 
MSI 865PE Neo2-PLS 
Intel Pentium 4 2.4GHz 
Corsair CMX256A-3200C2 


MicHower computer case with oower supply $100 
NForce2-based Socket A motherboard $ 135 

Retail AMP processor with heatsink $105 

Intel 865PE-based Socket 478 motherboard $75 
800-MHz Retail Pentium processor with heatsink $160 
256MB high-performance PC3200 memory chip $70 

^ Use whichever components you want, of course! Here’s a few good 
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If you bend some pins on your CPU, all is not lost. First, hang your head in shame. Then find a 
narrow, stiff piece of plastic, like the credit card you used to buy the CPU, and slide it into the 
row where the bent pins reside. Slowly and gently wiggle the victims back into line. 


aligns properly with the 
connectors on the back panel 
of the motherboard. (We've 
seen incorrect I/O shields 
shipped with certain mother¬ 
boards.) If you install the shield 
and then try to force the moth¬ 
erboard to fit, you may end up 
with a broken connector. More 
common are unpunched 
cutouts that mate to an I/O' 
port Again, trying to force an 
I/O connector through an 
, unpunched cutout could end 
badly. Make sure any cutouts 
that need to be punched out 
are indeed removed. 

3: CHECK THE 
MOUNT POINTS 

Most current cases have 
mounting holes for only ATX 
motherboards; some older 
cases and bigger towers have 
mounting points for additional 
motherboard formats. If you 
have one of these, be sure to 
install the mounting hardware 
in'the correct holes. In the 
Antee SX-835 case we're 
using, there are only ATX 


IPS 


If you live in a very 
dry area and you 

upgrade or work 
inside■ 
regularly, consider a I 
grounding strap with 
an alligator dip. 
They're available at 
Radio Stack for a 
few bucks. Clip one 
end oftto something 
that’s grounded 
while you’re han¬ 
dling sensitive com- .1 
ponents. ' j 

Discharge, dis¬ 
charge, discharge. 

Before ypUipi^ up 
any component get 
. into the habit of 
touchingla;|(dpj|-'/i: 
ed meta! surface. A 
; PC thafs plugged 
into a wall outlet wi 
work (just,be sure fo 
touch a metal part, 

■not plastic). Touching 
the center screw on ; 
a wail outlet works 
./■. too, ieraiSyatefipipe' 
dnets'hearby 


mount points. Typically, there 
are three rows of mounting 
holes. Full-size motherboards 
may use all three rows, but 
many boards use only the 
first two. 

Note that some mother¬ 
boards may have four screw 
holes in the first row (the row 
closest to the I/O cluster). It's 
usually necessary to use only 
one of the center mounting 
positions in that first row. 

Many other boards have only 
three screw holes. If you have 
one of those, make sure the 
mounting hardware under the 
location without a screw hole 
has been removed! 

Otherwise, the mounting hard¬ 
ware could come into contact 
with a bit of solder or circuit 
trace, resulting in either a sim¬ 
ple ground fault (where the 
board doesn't boot) or a spec¬ 
tacular failure. Neither is good. 
Finally, many cases ship with 
small fiber washers. Don’t 
bother with these: Today's 
motherboards have insulators 
around the holes. 


4: INSTALLING 
THE BOARD 

Aligning the motherboard on 
top of the mounting hardware 
can be tricky. Tolerances in your 
PC chassis can best be 
described as loose, especially if 
the case has a removable 
motherboard tray. Your best bet 
is to install the center screw 
loosely—don't tighten it Then 
install the other screws in a 
zigzag pattern, much like 
attaching the lug nuts when you 
change a car tire. Don't tighten 
any screws until all of them are 
in. You may have to wiggle the 
board a bit to get some of the 
screw holes aligned. 

Another potentially tricky 
bit is aligning the I/O cluster 
with the cutouts in the ATX 
I/O shield. Most shields have 
some flashing— bits of metal 
still attached from the manu¬ 
facturing process—and you 
may have to clip or bend them 
out of the way to slide the 
ports all the way through. 
Typically, serial, game, and par¬ 
allel ports protrude through 



STEPXSTEP 
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Pentium 4 motherboards and a few Athlon boards also require an additional four-pin, 12V power 
connector called the ATX 12V. (Never let it be said that enginneers lack imagination...) 


the shield while mouse, USB, 
audio, and FireWire ports 
remain behind the shield. 
Once you have all the screws 
into their mount holes, screw 
them down. Make sure you 
don’t overtighten. The screws 
and mounting hardware can 
strip pretty easily. After you 
screw the motherboard down, 
pause for a moment to admire 
your handiwork. 

5: FRONT-PANEL 
CONNECTORS 

Every motherboard has a set 
of pins that connect to the 
front panel of your case. 

These pins usually make con¬ 
nections to the power switch, 
reset switch, power LED, hard 
drive activity LED, and internal 
speakers. Your motherboard 
may have additional connec¬ 
tors for suspend states and 
sleep switches, but we haven't 
seen too many DIY cases that 
support these. Some makers 
silkscreen the identity of the 
connectors onto the mother¬ 
board itself, but you usually 


have to consult a diagram in 
the manual or quick-reference 
guide to determine each pin’s 
identity. The good news is that 
these days the jumpers from 
the front panel almost always 
have ID markings. A few years 
ago, determining the correct 
jumper was a test of one’s 
puzzle-solving ability. If you 
have large hands, consider 
using a pair of forceps. 

6: POWER CONNECTIONS 

ATX motherboards have a sin¬ 
gle, keyed power connector, 
unlike the old AT boards that 
required twin, aligned power 
connectors. It's a 20-pin plug 
with a latching key on one 
side. Simply align the connec¬ 
tor so the locking tab is on the 
side with the latching key, then 
push the plug straight down 
into the slot. Pentium 4 moth¬ 
erboards and a few Athlon 
boards also require an addi¬ 
tional four-pin, 12V power 
connector. This connector is 
called the ATX12V connector. 
(Never let it be said that engi¬ 



^ Be careful where 
you work. Loyd's 
basement office is 

Olefin-it's actually 
static-resistant, so 
he wont build up a 


static charge just by 
: walking around. 
Nylon/poiyester or 
wooi carpeting and 
certain types of i 
' 'synjhejBpfioof Is#®: 
faces can acceler- 


: 'ipii||afic buildup.. 


^ You need a good 
surface on which 
to work. It should 
be flat, diy, and have 
adequate jlysco 
around the edges 
r ■ so you can easily 
retrieve small items 


you drop. Trust us: 
You will drop small 


► Never, ever han¬ 
dle circuit traces 

or, in the case of 
CPUs, the actual 
metai pinsofthe I 

piO'.essjr 


neers lack imagination...) A 
few boards have an additional 
Molex 4-pin connector-the 
same type used to attach hard 
drive power cables. If your 
power supply lacks an 
ATX12V cable, then you can 
use this cable to deliver the 
12V power that the Pentium 4 
likes to receive. 


PROCESSOR, 
HEATSINK, 
AND MEMORY 

Once you’ve installed your 
motherboard, it’s time to tackle 
the CPU. Installing an Athlon 
XP Is a little trickier than 
installing a Pentium 4 proces¬ 
sor: The Pentium 4 die sits 
underneath a fairly sturdy heat 
spreader that also serves to 
protect the bare die from all 
but the most enthusiastic over¬ 
pressure, You're more likely to 
break a motherboard than 
damage a P4. (Bent pins are a 
potential problem with any 
CPU installation, of course.) 



4 PENTIUM 4 COOLERS RULE The 
lever-mounted variety is on the 
left, while the snap-in type is on 
the right. A P4 heatsink looks huge 
when sitting next to an Athlon heatsink. 
They’re often much quieter, however, as 
the fans tend to spin more slowly. Also, 
they’re much easier to attach. 


5 LOCKING CLIPS Notice the notch 
in the DIMM circuit board, along 
the contact edge. This mates to a 
key in the memory socket. Once you’ve 
mated the notch to the key, slide the 
module straight down, making sure the 
DIMM locking clip is pushed out. As you 
gently press down the clip snaps into 


6 STUPID LITTLE WIRES You can 
install the power switch, reset 
switch, and speaker connectors 
without worrying about the polarity. The 
LED jumpers, however, need to be 
aligned properly. This usually means 
that the (+) pin is connected to the non¬ 
black connector. 
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There are two types of Athlon XP heat sinks, but the three tab variety is more robust, because 
if you break a tab you can still attach the heat sink. Our advice is simple: Don’t break any tabs. 


With an Athlon XP, on the 
other hand, the bare die sits on 
top of the organic pin-grid 
array package (say that twice!), 

1: INSTALLING THE CPU 

If you look at the top of the 
Athlon, you'll notice a tiny tri¬ 
angle inscribed on one corner 
of the package. This triangle 
matches up with a similar tri¬ 
angle on the underside of the 
CPU (that's the side with the 
pins, dummy). Note that two 
corners have missing pins 
that correspond to missing 
holes in the socket itself. The 
corner cuts act as a key to 
help you align the CPU with 
the ZIF (zero insertion force) 
socket. Pentium 4s have a 
similar feature, except that 
the missing pins are both in 
one corner, 

2: INSTALLING THE 
CPU COOLER 

Installing a CPU cooler 
requires a bit of up-front prep. 
If you have a stock heat sink 
with thermal tape attached, 

ITS your choice whether you 
want to use it, Thermal tape 
works well if you plan on 
never swapping out your 
CPU. Otherwise, if you 
remove the heat sink later, 
you could have a sticky mess 
that’s.difficultto remove. If 
this is a system that will 
remain constant for several 
years, by all means, use ther¬ 
mal tape. But if you plan on 
upgrading later, it's best to 
simply clean off the thermal 
tape with degreaser and a 
craft knife. 

Next comes the thermal 
paste. The most popular type 
is Arctic Silver, which comes 
in an injector tube. You only 
need a thin layer; too much 
paste just oozes out over the 


CPU and can even ooze 
between an Athlon XP's 
capacitors (on top of the 
CPU package) and create 
problems. Squeeze a small 
drop onto the CPU, then 
spread it thinly with a craft 
knife. Don't use any pressure 
to spread the paste, just a 
gentle motion, as if you were 

NEED FOR SPEED 

CPU speeds have jumped up quickly, but so have memory 
speeds. Faster chips equal greater data throughput....and 
that leads to better Doom III scores. Note that these are sin¬ 
gle module speeds. A dual-channel motherboard will aggre¬ 
gate throughput to double the single module rate. 


Model Number MHz clock 


PC2100 (DDR266) 133 

PC2100 (DDR266) 133 

PC2700 (DDR333) 166 

PC3200 (DDR400) 200 



If you’re stuck using 
Rambus chips (suck¬ 
er!), remember that 
16-bit RDRAM mod¬ 


ules must be installed 
in pairs (not an issue 
if you have one of 
those rare Asus moth¬ 
erboards that support 
32-bit RIMMs). Also, 
16-bit RDRAM chips 
require blank termi¬ 
nation modules, 
called C-RIMMs 
(Continuity RIMMs) in 
any empty slots. 


icing the world's smallest 
cake. Use bit of lint-free cloth 
to mop up any excess. Then 
add a bit of the compound to 
the underside of the heat 
Sink and spread it evenly with 
a lint-free cloth until there’s 
just a thin, barely noticeable 
glaze of thermal grease. 

The next step gets a bit 
tricky. Typically, an Athlon XP 
heat sink clips on to plastic 
tabs molded into the socket 
itself. Most use only a single 
tab on either side; a few lock 
on to all three tabs. The three 
tab variety is more robust, 
because if you break a tab 
you can still usually attach 
the heat sink. Our advice is 
simple: Be careful not to 
break any tabs. 

Another problem with 
Athlon (and Pentium III) sys¬ 
tems is that it’s easy to dam¬ 


age the b§re die on top of the 
CPU package. This is espe¬ 
cially true if you apply force 
to the heat sink from an 
angle in an attempt to align 
the chip with the CPU socket 
tab. Some people even use 
special shims to prevent this, 
but the only time we've ever 
destroyed a CPU was when a 
shim slipped a bit and 
crushed the corner of a CPU 
die. No shims here, please. 

Attach the clip to one 
side of the socket, gently set 
the heat sink on top of the 
CPU, then apply force 
straight down onto the other 
clip until it latches onto the 
tab. This can be nerve-rack¬ 
ing, as it requires a fair 
amount of force. The final 
step is to attach the cooling 
fan power cable to a three- 
pin connector on the mother¬ 
board. This applies to only 
one type of Athlon XP heat 
sink. Others are easier, offer¬ 
ing clips with thumb-operat¬ 
ed levers. Some exotic cool¬ 
ers actually attach to mount¬ 
ing holes on the mother¬ 
board itself. 

There are a few noticeable 
differences with Pentium 
Socket 478 4 heat sinks. 

These Pentium 4 coolers 
mount into a plastic retainer 
attached to the motherboard. 
These retainers typically 
mount onto the board with 
plastic wedge pins. If you 
examine a Pentium 4 cooler 
mount, you'll see small risers ' 
with a small, square hole on 
each corner. Corresponding 
tabs on the heat sink itself 
attach to these holes-in fact, 
they just snap in. 

There are two types of 
Pentium 4 heat sinks. The 
first and most common type 
has levers that latch down 
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home theater do-it-yourselfer 


should do? Call us. 


ScreenPlay .4805 

Measure Your Screen in Feet, Not Inches. 

WVGA (854 x 480), 16:9/esolution, 750 lumens, 
2000:1 contrast, new Tl DarkChip2™ g j 

Everyday Low Price I 


Beno. 


PE8700+ 

True Widescreen 16:9 for Stunning Home Theater. 

WXGA-H (1280 x 720), 1000 lumens bright, 

2500:1 contrast, 3 year warranty! SCQAfltJff 

Call for Today’s Low Price 

Featuring the new HD2+ DLP™ chipset. 


NEC 

LT10 _ .&£.• 

Presentations with Pizazz. 

XGA (1024 x 768), 1100 lumens, • 
2000:1 contrast, only 2.1 lbs! 

Call for Today’s Low Price : 


s ms e(r 


HITACHI ^ 

CP-X430W 

Big Power in a Small Footprint. 

XGA, 2500 lumens, 9.9 lbs., multiple computer' 
and video connections. ' < 

Call for Today’s Low Price 


!299Sf°° 


XD450U i&L 

The New Standard for Home Cinema. 

XGA (1024 x 760) resolution, 2600 lumens, 2000:1 contrast, new 
Pixelworks chip for smoother video images, am m ft ip00 

Everyday Low Price . W*Tvw 


Call 877-440-6202 

M-F 8-8 EST or order online at 

www.projectorpeople.com 

'Prices at time of printing - call for latest deals and discounts! 


HERE’S A TIP 

ne theater projector should offer a 

'' ?o input Some projectors have 
which is convenient if you plan 


Qj Q 

Projector People ’com 











the heat sink once you’ve 
snapped it into the retainer. 
Snap in each corner post, 
making sure the lever is 
raised. Then snap down the 
lever, which presses the sur¬ 
face of the heat sink against 
the heat spreader that's part 
of the Pentium 4 package. 
The second type of cooler, 
the “press-on” variety, is even 
easier. You snap down two 
diagonally opposite corners, 
then snap down the remain¬ 
ing corners. 

3: INSTALLING MEMORY 

Installing RAM is a snap—lit¬ 
erally. Motherboards using 
DDR memory let you install 
memory one module at a 
time. A few motherboards 
now benefit from dual-chan¬ 
nel DDR memory, however. 
When two modules are 
installed, nForce2 boards 
gain some additional perform¬ 
ance, though you only need 


it’s worth hanging 
onto those large 

that are used to ship | 
motherboards. These 
are very handy for 
laying out expansior 

motherboard swap, 
for example. And 
although we love ou 
geeky head lamp, 
the area should be 


me area should 
► be physically large 
enough to hold you: 
PC case with its guts 


cables. It’s also very 
useful to have a 
small organizer for 
the various screws, 
nuts, and bolts in 
today's PCs. 


to install one memory module 
at a time. Pentium 4 mother¬ 
boards using Intel's Granite 
Bay (7205) chipset gain sub¬ 
stantial performance when 
two identical modules are 
installed in dual-channel 
mode, but you can use a sin¬ 
gle module if you must. 

The key point to installing 
memory is the alignment 
notch, which mates to a key 
in the memory socket. Once 
you've mated the notch to the 
key, slide the module straight 
down, making sure the DIMM 
locking clip is pushed out. As 
you gently press down on the 
module, the clip snaps into 
place. If the clip doesn't snap 
into place, double-check to 
ensure you really have the 
notch aligned correctly: It’s 
off-set from the center of the 
module. If the clip doesn't 
snap into place, that’s often a 
sign that you're trying to 
install the DIMM backwards. 


4: FINISHING THE 
INSTALLATION 

It's time tcj reinstall any expan¬ 
sion cards you want to use. 
Installing PCI cards is fairly 
simple. When you reinstall 
your graphics card, though, 
remember to make sure that 
the AGP retention mechanism 
is properly seated. Next, attach 
your storage devices to the 
motherboard. And don’t forget 
the power connections. 
Sheesh! 

Now that you've got your 
motherboard in place, it’s time 
to power up. Plug everything 
in: the power cable, keyboard, 
mouse, and display at a mini¬ 
mum. Then hit the power 
switch. If you've followed our 
instructions carefully, you'll be 
greeted with the POST 
(power-on self-test) text on 
the screen. Hit the appropriate 
key, and set up your BIOS. 

Now make yourself a drink: 
You've earned it. X 


m 


TROUBLESHOOT 


THE BOOT 


Look, pal, you're not perfect Believe us: We know. So even even if you think you've installed 
all your parts perfectly, you can still run into problems when you first boot up. Don't take it 
personally. Here’s a few typical problems and how to solve them: 


1 Nothing happens when you press the power 
l button. 


Uh oh. There are several possible causes. First, check to see 
if the front panel power connector is really installed correct¬ 
ly; orientation’s not important but make sure the connector 
is attached to the right pins. If it is, check to see if the CPU 
is properly installed. Finally, make sure your power supply 
hasn't given up the ghost. Oh...and we hate to even ask, 
but...did you plug it in? 


I The power supply starts up and all the fans 
l spins, but nothing else happens. 

If you’re not even getting beeps on start-up, check once again 
to make sure the CPU is properly installed. Also check that the 
memory modules are seated correctly. Another possible 
source of the problem is reversed IDE cables. Finally, check 
your power supply to make sure it’s working. To do this prop¬ 
erly, you need to either hook up the power supply to another 
system or attach a supply that definitely works to the system 
with the newly installed motherboard. Neither is a simple task, 
however. 


I The system powers up and you hear multiple 
> beeps, but nothing appears on-screen. 

Check to see whether the memory and video card are prop¬ 
erly installed. Recently, we were greeted with frantic beeping 
when trying to power up a new system. It turned out that the 
power cable for the Radeon 9700-which needs external 
power supplied through a floppy drive power connector-had 
come loose. 


1 You get power and can get into the BIOS, but 
I the system hangs on boot. 

This can sometimes be caused by a bug in the BIOS. Try reset¬ 
ting it by selecting the “Load Setup Defaults” or “Load Fail-Safe 
Defaults” option when in the system BIOS. If it still hangs, dis¬ 
connect the hard drives and remove all expansion cards but 
the graphics card. Then try to boot. If this works, try installing 
your PCI cards in different slots. Note that you may simply have 
a bad motherboard. We’ve noticed an increasing number of 
DOA boards in our product testing, and that's never a good 
sign. Always buy from a reputable vendor who will be willing 
to replace your defective hardware with working gear. 























You can run from your IT department, 
or you can run IT with HelpBoxT 



HelpBox. The other help desk software. 

The most customizable, money-saving, 
web based help desk you can buy. 

HelpBox, from Layton Technology is software so advanced, and so simple to use, you’ll have your operations running 
smoothly in no time at all! Whether automating daily support tasks, monitoring and managing the delivery of IT 
services, generating request logs, or tracking troublesome incidents, HelpBox will increase the productivity 
and effectiveness of your organization. HelpBox offers the same features and quality as that other help desk 
software, all at a price that won’t run away with your budget! So, isn’t it time you looked at 
the other help desk software from the other company? 

Now available for download from the other company at www.helpbox.com 

< 4 ^ * 

Layton 

Technology 

1.866.529.8664 

All company product names where used are trademarks or registered trademarks of their respective holders. ©Copyright 2004 Layton Technology. 










Web Hosting 
plified 


/ 


www.e3servers.com/extrenK 




PHP 
Perl 
MySQL 
ASP 
ASP.NET 
Tomcat 

Zend Optimizer 
&more 


24/7 Support 

30-Day Money Back Guarantee 


Graphical Control Panels 
POP/IMAP/SMTP 
Webmail 

Graphical Site Statistics 



One Click Installation of 30+ 
Programs and Scripts 


Want Free Web Hosting? 

If you have two friends you can have free hosting. For more information 
on how you can have free hosting and make some extra money see us 
online at http,//www.e3servers.com/free 

No, this isn't a referral ginunic or multi-level marketing. Each year we 
help thousands of people earn serious money. 


www.e3servers.com/free 







































upgrade 
tool kit 


disaster 


# Recovery Time 
Days and Days 


DIG OUT FROM 
A DISASTER 

Our resident guru tells a tale of woe about a system crash and his efforts to recover, as well as 
figure out what went right-and wrong. / Loyd Case 


T his is not a story about backing up your system. I promise. This is 
a more personal story, about a disaster that struck only a few days 
ago. It happened to my production system—the one I use to write, 
edit, and communicate with the outside world. It’s a tale of dis¬ 
belief, panic, denial, and recovery. ABC may have optioned the rights for 
an after-school special. 

It began innocuously enough. My oldest daughter came downstairs to 
my basement office. “Hey Dad, I need that picture of the dog printed out 
for class tomorrow.” 


“Uh, yeah, right.” 

I popped the CompactFlash card 
out of our camera and slipped it into 
the USB memory card reader, a Dazzle 
multifunction unit capable of reading 
both CompactFlash and SmartMedia 
cards. A click of the mouse opened up 
My System, and another couple of 
clicks navigated to the folder contain¬ 
ing the pictures. That's when the sys¬ 
tem froze. 

I swore—quietly, under my breath 
(my daughter was hovering nearby, so I 
couldn't just cut loose). The mouse cur¬ 
sor was still active, but no amount of 
clicking activated anything. The system 
had been running for about 12 hours 
straight, with no hiccups or problems. 
After fruitlessly trying td bring up Task 
Manager, I hit the reset button on the 


front of the case, in a moment, I was 
staring at the winking text cursor on 
the screen. It typically shows up 
momentarily before the video card 
POST message appears. This time it 
hung there, flashing in a tantalizing, 
hypnotic way. I sighed, apologized to 
my daughter, and sent her upstairs. 

Then I powered down and turned 
off power to the uninterruptible power 
supply. After several minutes, I started 
up the UPS and hit the power button. 
Several minutes later, I was still staring 
at the blinking text cursor. A gnawing, 
sinking feeling settled into the pit of my 
stomach and refused to leave. 

But at that point, I myself had to 
leave the office, for about half an hour. 
When I returned, I found myself staring 
at the BIOS setup screen. I had no 


doubt pressed the key for the BIOS 
setup program as one of many random 
actions taken before leaving. I checked 
the settings for good measure; Every¬ 
thing looked fine. So I rebooted. Again, 
the blinking cursor appeared. 

I powered down once more and 
swapped out video cards. As I was per¬ 
forming this task, I noticed that the 
interior of my PC had collected a fair 
amount of dust, so I grabbed a can of 
compressed air and cleaned out all the 
little dust bunnies. (This is probably 
something worth doing anyway; your 
fans will operate better, and your nose 
will thank you for it.) Then I hit the 
power button. After a few moments, I 
was rewarded by three beeps and a 
blank screen. I muttered some unkind 
words, fired up another system, and ran 
a search for Intel BIOS beep codes. 

I've mostly worked with Award or 
AMI BIOSes. When you hear multiple 
beeps and get no video, the first thing 
that comes to mind is a bad video 
card. It turns out, though, that the pat¬ 
tern of beeps I heard indicated a 
memory error in the first 64KB of 
lower memory. That sent me back to 
the PC to swap out memory. The same 
beep pattern occurred. 
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The system froze. I swore-quietly, under my breath (my daughter was hovering hearby, so I 
couldn’t just cut loose). When I hit the reset button on the front of the case, the cursor hung 
there, flashing in a tantalizing, hypnotic way. I sighed. 



By now I was becoming 
increasingly baffled and frus¬ 
trated. So I performed a more 
careful search of Intel's Web 
site and uncovered an interest¬ 
ing tidbit: The error usually indi¬ 
cates that some component on 
the motherboard itself has 
failed. I sighed. I didn't have a 
replacement Intel board, but an 
Asus P4T533-C was squir¬ 
reled away in my storage clos¬ 
et. I pulled it out and swapped 
motherboards. After plugging in 
all the expansion cards and 
cables, I carefully installed a 
video card I knew was working 
and fired up the system. 

IT BOOTED INTO 
WINDOWS. 

What Should Loyd Do Now? 


Ask yourself: What should 
Loyd have done? If your answer 
is, “Loyd should have backed up 
his C: drive,” you win a foil-cov¬ 
ered kiddie cigar. 

Unfortunately I was too fraz¬ 
zled. It was 2 A.M. by this point, 
and I kept plugging away. Since 
I had properly booted, I decided 
to run CHKDSK on the hard 
drive. When you run CHKDSK 
on the boot drive, the disk 
check must run from DOS, prior 
to the Windows start-up, so nat¬ 
urally the system rebooted. The 
disk check passed, but when 
Windows tried to boot, Windows 
halted with a STOP 
0x00000027. 

Although it was the wee 
dark hours of the morning and 
the fog of fatigue was really 


You’ve got a lab area, 
right? With the car¬ 
casses of past PC 
projects? A place to 
store those extra 
screws you couldn’t 
find a place for the 
last time you took 
apart your PC? Here’s 
Loyd’s special place. 


starting to grip my overextend¬ 
ed brain, I paused for a moment 
to take stock. 

The system didn't really 
hang initially. It had just taken a 
long time to get to the appropri¬ 
ate stage of the boot process- 
the OS boot stage or the sys¬ 
tem BIOS setup screen, 
depending on what I'd done. 
Boot times had become ludi¬ 
crously long, however: It took 
10 minutes to get past the ini¬ 
tial POST. Swapping out video 
cards resulted in system memo¬ 
ry errors, which seemed to indi¬ 
cate that a motherboard com¬ 
ponent had failed. And swap¬ 
ping out the motherboard led to 
one successful boot But after a 
boot and a CHKDSK, I got an 
error indicating boot problems, 
possibly with the disk. 

My next step was to pop in a 
PowerQuest Drivel mage boot 
floppy; I use Rower-Quest to 
back up disk partitions. My objec¬ 
tive was to back up the C: drive 
to my physical D: drive, where I 
had a good 60GB of free space 
After booting into Drivelmage, I 
told it to back up the C: drive. 

Then I received a rude shock, in 
the form of a Drivelmage error 
that read “Partition improperly 
dismounted.” 

Not only couldn't I boot, I 
couldn't even back up the 
partition. 

By this time it was 3 A.M. It 
was time to throw in the towel 
and get some sleep. 

A few hours later I was 
back, armed with an electric 
screwdriver and a new re¬ 
solve. I couldn't fix the problem, 
so I was going to do the next 
best thing. I pulled the hard 
drive out of the system and 
plugged it into another, this 
time as the slave drive. When I 
booted that system, I could 
read the old drive with no 
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Then I received a rude shock, in the form of a Drivelmage error that read “Partition improperly 
dismounted.” Not only couldn’t I boot, I couldn’t even back up the partition. It was 3 A.M. It was 
time to throw in the towel and get some sleep. 


problems. I immediately 
backed up key data, mostly 
game saves and digital photos 
in the My Pictures folder. Most 
of the other useful information 
I’d backed up not long before. 

I came to the conclusion 
that this Windows installation 
was unsalvageable. I'd wanted 
to perform a clean reinstall for 
some time; now the crash, and 
my subsequent failure to clean 
up the problem, had forced 
the choice on me. It had 
always been an oddball instal¬ 
lation, anyway. Originally the 
drive had held Windows Me. I’d 
set up Windows XP from a 
gold master install disk, as a 
dual-boot on the same drive. 
As most sysadmins will tell 
you, this often isn't a good 
idea. But it's usually not a 
good idea for the older OS, so 
I figured my Windows XP 
would be fine. 

Later I’d converted the 
FAT32 volume to NTFS, then 
migrated everything to a larger 
hard drive with Drivelmage. 
Along the way, I’d installed and 
uninstalled quite a few applica¬ 
tions and implemented a num¬ 
ber of hardware upgrades. In 
other words, this particular 
Wndows installation was about 
as big a kludge as you can 
imagine. So I did a full reformat 
of the drive and installed 
Windows Service Pack 1 and 
all the latest drivers. I copied all 
the data I'd saved, installed my 
key applications, and was ready 
to go. I plugged in my USB 
memory card reader and insert¬ 
ed the CompactFlash card. 

THE SYSTEM FROZE. 

Yep, you guessed it. After 
nearly two full days of system 
troubleshooting and recovery, I 
had finally uncovered the root 
cause of the problem: The 


USB card reader had gone 
south, somehow taking out my 
old motherboard at the same 
time. This time I unplugged the 
card reader, then reset the sys¬ 
tem. Windows booted normally, 
and I let myself exhale. I then 
backed up the partition before 
testing the card reader again. 
Yep, it consistently hung the 
system. It didn’t matter whether 
it was plugged into a USB 
hub, a USB 2,0 hub, or directly 
into a system port. 

I jumped into the car, made 
a quick trip to the store, and 
returned with a brand new 
SanDisk card reader. I 
plugged it in, slipped in the 
CompactFlash card...and 
everything worked. 

LEARN FROM MY 
HUMBLING EXPERIENCE. 

I made a number of errors 
along the way, and despite 
years of troubleshooting and 
systems analysis, I’d made 
some fundamental mistakes. 
For one thing, I didn't patiently 
unplug everything and try to 
isolate the error. It’s very possi¬ 
ble that if I'd unplugged all the 
USB hubs in the beginning the 
defective card reader would 
have been left out of the loop, 
and I could have restored my 
original system. 

The worst mistake of all: 
trying to solve the problem 
when I was exhausted. 

In fact, swapping out a 
motherboard at 2 A.M., after a 
full day of work, was not the 
brightest thing I’d ever done. 
But in my hubris—hey, I'd 
done that sort of thing hun¬ 
dreds of times—I plugged 
doggedly away. 

What I also should have 
realized at the time is that this 
was my production system. I 
build and rebuild test-beds on 


almost a daily basis. I'd gotten 
into a sort of rut, thinking my 
work system, which has scads 
of valuable data, was just the 
same as any other system in 
the lab. But it’s not. It’s the pro¬ 
duction system, and it needs to 
be sacrosanct. 

I’d been saved from my 
own bone-headed behavior by 
some up-front preparation, 
however. For one thing, I have 
two physical drives on my sys¬ 
tem. My actual work informa¬ 
tion—that is, the reviews, fea¬ 
ture articles, and graphics that 
go into ExtremeTech—were on 
the D: drive. I've learned from 
previous bitter experience that 
boot drives tend to go south 
much more often than second¬ 
ary drives. So despite the fact 
that the system had been 
down for nearly 36 hours, 
none of my real data was com¬ 
promised. 

I'd also backed up all the 
important new data, though 
the previous backup was more 
than a week old. I had gotten 
lucky, since I was able to copy 
the newest information by set¬ 
ting up the drive as a second¬ 
ary on another system. 

There's a saying that goes 
something like this: Good 
judgment is the result of 
experience; experience is the 
result of bad judgment. I now 
present a corollary to that: You 
can gain a lot of experience 
when you're tired and frustrat¬ 
ed. Sometimes, it’s best to 
walk away from a problem for 
a few hours. We've all had 
moments of epiphany about 
problems we've been wrestling 
with—and those moments 
often come when we're doing 
something totally different So 
take a walk, read a book, or go 
play with the dog. Just don't 
pull a Loyd. X 



Do your best not to 
repair your electrical 
devices while they’re 
running. If Mr. power 
cord is plugged in, 
you stay out. 
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MEGA PC 



MSI*s MEGA PC is Designed to Enrich a Real-Life 
Digital Dorm Experience 

Today's students have seamlessly integrated technology into their daily 
lives. Computer systems, based on MSI's Mega 180 and AMD's Athlon 
Processor, transform dorm-based computers into devices that not only 
help with homework assignments, but also organize and play music and 
movie collections, make photo- and video-editing a snap, serve as game 
centers, showcase DVD movies, and act as hubs for controlling various 
electronic devices. 



http://www.bassotech.com/megapc 

Basssotech, Inc. 

5034 N. Hiatus Road 
Sunrfs#, Florida 333S1 

Toll Free: 888-539-9882 














AMD vs. Intel 


L ook at all the Web sites from companies that build gaming PCs-Alienware, Falcon Northwest, 
Voodoo PC, you know the type-and you'll notice that most systems sell for upwards of $2,000, 
and sometimes more than $3,000. Screw those guys. H A decent gaming PC doesn't have to 
cost you an arm or a leg. We took it upon ourselves to prove that you can build a solid gaming 
PC for a cool grand, provided you shop around a bit. But is a less expensive AMD chip or one 
from the nerds in Intel's lab going to get you the best gaming performance? After all, the graphics card is 
doing most of the work. Read on to see how the chips performed, and which one wins our shoot-out. 
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Intel: 

When it comes to games, the latest 
Pentium 4s perform better than Athlon 
XP chips with comparable model num¬ 
bers. On the other hand, Athlon XP 
CPUs with higher model numbers are 
available for the same price as that 
Pentium 4, and today's games love fast 
AMD chips. Bus speed is important too: 
The faster the front-side bus, the faster 
the overall memory bandwidth—a crucial 
factor in 3D game performance. In the 
end, we went with the fastest Pentium 4 
with an 800-MHz bus that fit our budg¬ 
et: the 2.4C. We could have gone with 
something beefier, but that would have 
meant shortchanging the video card. 

The Intel comes with a stock aluminum 
cooler that won’t win any major awards 
for quietness or cooling efficiency 
among the overclocking crowd, but it’s a 
sturdy and reliable cooler that performs 
just fine if you don’t overclock. 

With our CPU picked out, we need¬ 
ed to find the cheapest reliable moth¬ 
erboard that supports 800-MHz bus 
Pentium 4 CPUs. We settled on the 
PT880 Neo from MSI, which uses the 
VIA PT880 north bridge and VT8237 
south bridge. This gives us a couple of 
Serial ATA ports, RAID capability for 
future growth, plenty of USB 2.0 and 
FireWire ports, and integrated 10/100 
Ethernet. Some people have reported 
stability problems with Pentium 4s and 
VIA chipsets, but someone must have 
worked the kinks out: Our system was 
rock-solid through all testing, including 
a little extra stability testing on the side. 

AMD: 

A Pentium 4 with an 800-MHz bus is 
definitely faster than an Athlon XP of 
the same class for gaming overall, but 
it’s often more expensive as well. We 
were able to afford only a 2.4C GHz 
Pentium 4, but recent price drops let us 
put an Athlon XP 3000+ with 400- 
MHz bus in our second box. The broad 
difference in performance ratings at the 
same price point tips the tables in favor 


of the AMD chip. AMD chips are hard 
to find solo at a good price; they're 
often boxed at retail with a CPU cooler. 
Instead, we went for a chip-only OEM 
model and bought a separate Cooler- 
Master heatsink, much like the ones 
that come with boxed retail processors. 

Of course, with a new CPU we need 
a new motherboard. We went with the 
Shuttle AN35/N Ultra, based on the 
nForce2 Ultra 400 chipset. It compares 
fairly well with the VIA PT880 chipset 
that our Pentium 4 system uses, but it 
lacks Serial ATA connectors. As this 
particular nForce motherboard doesn’t 
use the MCP-T south bridge (with its 
integrated audio digital signal process¬ 
ing), it’s important to circumvent the 
Realtek AC '97 codec by using a good 
sound card. In our case, it was a very 
affordable Sound Blaster Live! 

Memory: Memory prices change 
almost daily, but trend ever downward— 
you can get quality, name-brand memo¬ 
ry for about $40 per 256MB stick, as 
long as you don’t also opt for the really 
low-latency stuff. Superlow latencies 
would have been nice, but in our case it 
was more important to make sure we 
had 512MB than to have the extra 
speed. Doing both would have cut too 

Tech Toolbox 

What Does $1,000 Buy? 

INTEL 

Ftentium 4 2.4C (retail box) 
(included with CPU) 

MSI FT880 Neo 
512MB Kingston PC3200 
Antec SLK3700AMB 
Western Digital WD800JB 
Lite-On LTC-48161H 
ATI Radeon 9800 Pro 128MB 
19” Samsung 950B 
Logitech Z340 
Sound Blaster Live 5.1 
Mitsumi 

Microsoft Natural Multimedia 
Microsoft Intellimouse Optical 
Windows XP Home 

Mai 

Prices shown are estimates before tax and shipping 


Processor 
Active Cooler 
(l/iotherboard 


Keyboard 
Operating System 


deeply into our budget. 

Case: It’s not easy to find a really 
nice, inexpensive case, but the Antec 
SLK3700AMB has a lot to offer. Its 
gray finish is appealing enough, and the 
side clasps and thumbscrews make it 
easy to get in and out without dragging 
out your tools. There are two USB ports 
in the front of the case, just below the 
drive-bay door. The interior is tidy, with¬ 
out any sharp edges to cut up your 
hands while you dig around. There's 
good room inside, for a midtower case 
with a smallish profile: four 5.25-inch 
drive bays, a pair of 3.5-inch drive bays, 
and a hard drive rack that snaps out 
easily and can hold up to four 3.5-inch 
drives. This rack even comes with rub¬ 
ber grommets on the screw holes to 
reduce noise from vibration. 

Speaking of reducing noise, the rear 
fan is one of the large, slower-turning 
120-mm variety, which keeps the air¬ 
flow up and the noise down. If you want 
more air-flow, there's space to mount 
another 120-mm fan in front. The 
SLK3700 is fairly quiet overall, but our 
CPU fan made enough of a ruckus to 
keep us from calling this a quiet PC. It 
wouldn't be a bad investment to spend 
a little more on a quieter CPU fan. The 


Price AMD Price 

$140 Athlon XP 3000+, 400-MHz bus $103 

N/A CbolerMaster CP5-6J31C-01 $13 

$58 Shuttle AN35N-Ultra $56 

$78 512MB Kingston PC3200 $78 

$64 Antec SLK3700AMB $64 

$61 Western Digital WD800JB $61 

$51 Lite-On LTC-48161H $51 

$190 ATI Radeon 9800 Pro 128MB $190 

$175 19* Samsung 950B $175 

$32 Logitech Z340 $32 

$25 Sound Blaster Live 5.1 $25 

$29 Mitsumi $29 

$20 Microsoft Natural Multimedia $20 

$14 Microsoft Intellimouse Optical $14 

$69 Wndows XP Home $69 

$1,006 $980 
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What Enthusiasts Ought To Know About 
Performance Memory: 


M emory is memory, right? Actually, no! Inferior 
performance memory can wreak havoc on your 
system. The blue screen of death, software crashes, 
driver and operating system hiccups—all can be caused by 
bad memory modules. 

As you increase the operating frequency of your FSB, the 
quality of the system components becomes increasingly 
important. When the FSB frequency increases, the allowable 
margin of error decreases, and a small variance outside 
accepted tolerance levels can result in stability issues and 
cause system problems like the ones mentioned above. As an 
enthusiast, you need memory that consistently meets the 
performance demands of your system. 

Crucial's new Ballistix™ 
high-performance JS} 
memory line is designed 
specifically for computer gamers and power users seeking 
maximum system performance and stability. Featuring 
advanced speed grades, low latencies, and integrated 
aluminum heat spreaders, Ballistix™ modules deliver the 
powerful performance you want and the stability you need*. 

Doom 3™ Is Here! 

But Is Your Computer Ready? 

The geeks in the Crucial Performance Lab have put 
Doom 3™ to the test! Download the complete test 
results and find out how to get your system Doom 
3™ optimized. 

www.crucial.com/doom 


But don't take our word for it. Anandtech, 
the leading online IT source for hardware 
analysis and industry news, was so impressed 
with Ballistix™ DDR400 in their August 4, 
2004 DDR400 roundup, they claimed it 
"showed the most incredible timings that we 
have ever seen for any memory” and went on 



















FSB: 400 MHz 

LI Cache: 64K+64K 
L2 Cache: 512K 

SHUTTLE AN35/N ULTRA 

Chipset: nForce2 Ultra 400 + MCP 

Audio: Realtek ALC650 5.1 
LAN: Realtek 8201BL 10/100M 

Upgradeability: Accepts CPUs up to 
XP 3200+, and up to 3GB of RAM. 

ait** ' 'fH 



case comes with a 350W Antec power 
supply, which is sufficient for our purpos¬ 
es here. Again, it's not the quietest one 
we've heard, but it’s not particularly loud, 
either. Call it your typical 350W power 
supply. Considering that it comes with a 
pretty nice case for $75, it’s a bargain. 

Storage: Capacity is important in a 
hard drive, but in our budget we needed 
to find the right balance between price, 
performance, and size. A Western Digital 
800JB drive can be had for just over $60 
now; it holds 80GB and has an 8MB 
cache, which should help with those 
annoying hard drive accesses during 
games. It’s not the biggest or fastest drive 
in the world, but it’s a solid performer and 
big enough to hold a dozen games in 
addition to Windows XR 


DVD: Burning would have been a 
fun addition, especially with drive prices 
plummeting so quickly, but it’s definitely 
a secondary concern in a gaming sys¬ 
tem. Reading DVD-ROMs is not, how¬ 
ever: A few games have come out on 
DVD, which makes installing them a lot 
easier than when you have to swap 
several CDs. We opted for a Lite-On 
combo drive that can read DVDs and 
read and write CD-Rs and CD-RWs. At 
only $51, the LTC-48161H achieves 
quality read and burn speeds and sup¬ 
ports all the relevant DAO and SAO 
modes to do those tricky backups. It’s a 
great little drive at a great price. 

Audio: Motherboard-down AC ’97 
audio is suitable for some systems, but 
its just not the best choice for games. 
























Recipe for powerful gaming: Start off with an Antec 
SLK3700AMB case, shown empty here. Add a pow¬ 
erful graphics card and a reasonable CPU (With 
that MSI motherboard and Radeon card, it's awfully 
red in there). Plug in all those wires, mix with Doom 
3 and Far Cry (with a general dose of late-night 
fragging) and you’ve got yourself a very time-con¬ 
suming computer. 


There are simply too many compatibility 
problems with games and AC '97 audio 
solutions of every stripe, and they tend 
to eat a lot of CPU cycles when pro¬ 
cessing 3D sound effects. For around 
$20 we can pop in a Sound Blaster 
Live! 5.1 and get better performance 
and compatibility. Sound Blaster cards 
are quite thoroughly tested by the game 
publishers' quality-assurance depart¬ 
ments. Just make sure your drivers are 
up to date. We found a great deal on 
Logitech's low-end 2.1 speakers, model 
Z-340. It's only a little 33-watt setup, 
but it really helped us come in under 
our $1,000 limit Good alternatives 
would be a decent pair of $50 head¬ 


phones or a low-end 4.1 or 5.1 speaker 
system for a few bucks more. 

Graphics: Fast 3D graphics are an 
absolute must for anyone interested in 
playing the latest games. You don’t 
need to spend $500 on the latest video 
card to get a good experience, though. 
The Great Deal of the Moment is the 
Radeon 9800 Pro with 128MB of 
memory, which can be found online for 
just over $200 from VisionTek, 

Sapphire, and ATI itself. It would be 
great to have 256MB of graphics 
memory, but that adds about $150. 
Even with' 128MB this card will be a 
real screamer, though. It’s only a notch 
or two down from the best cards on the 



FSB: 800 MHz 


LI Cache: 8K 
L2 Cache: 512K 


MSI PT880 NEO 

Chipset: Via PT880 north bridge, 
VT8237 south bridge 

IDE: Serial ATA RAID 
Audio: Realtek ALC655 

Upgradeability: Supports CPUs up to 
3.6 GHz, and up to 4GB of RAM. 



MTIUM 4 2.4C GHz 
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EXPERT ADVICE 


Future of 
3D Graphics 


By: Nick Stam 

I T'S HARD TO STAND OUT IN AN 
industry filled with scientists 
and mathematicians. Go 
ahead, give it a try. See? We 
told you so. Who can com¬ 
pete with Jim Blinn, Alvy Ray 
Smith, Kurt Akeley, and John 
Warnock? How about David 
Kirk, one of the brightest and 
most influential graphics 
architects in the world, and 
2002's recipient of 
Siggraph's annual Computer 
Graphics Achievement 
Award? In fact, many of the 
world's leading graphics 
architects now work for Dave 
at nVidia. So when Kirk spoke 
recently about the future of 
graphics, people listened. 
Creative Uses for GPU Power 
We all know that most current 
3D games barely take advan¬ 
tage of the programmable fea¬ 
tures of today's GPUs, and that 
once more games start using 
DX9 features, we should see a 
marked increase in visual quali¬ 
ty and realism. Of course, the 
new programmable and power¬ 
ful GPUs aren’t limited to game 
usage. Many researchers are 
exploring graphics rendering 
methods that weren't possible 
with older GPUs. Kirk cited a 
lighting effect called subsur¬ 
face scattering. The GPU simu¬ 
lates the process of light com¬ 
ing from behind, entering a sur¬ 
face and bouncing around, and 
then coming out in various 
directions, causing a glow 
effect. When light hits an object 



from behind, the object 
appears totally black when the 
scene is rendered using stan¬ 
dard lighting methods; if it's 
made transparent the result is 
a smeary image. Using subsur¬ 
face scattering method—a 
computationally-intensive pro¬ 
cedure—the light at each loca¬ 
tion is affected by the distance 
the light it has traveled. At the 
outer edges, a halo is generat¬ 
ed, simulating some of the light 
wrapping around and scatter¬ 
ing along the surface. Although 
such rendering cannot yet be 
run in real time with today’s 
GPUs, Kirk estimates the day 
when it will is not far off. 




EXTREME 

CONTRIBUTOR: 

Nick is co-founder of 
ExtremeTech. For 10 
years prior, he was 
Technical Director 
(affectionately called 
“chief geek”) of PC 
and hardware testing 
at PC Magazine Labs. 


University Graphics 
Research 

What’s cooking at the major 
university labs, where many 
new developments and tech¬ 
nologies originate? The 
University of North Carolina is 
tackling an advanced form of 
ray-tracing called photon trac¬ 
ing, in which light rays are not 
only traced back from an object 
to determine where the light 
came from, but also forward 
from the light sources around 
the scene to see where 
focused light lands on particular 
objects. It's a very hard problem 
computationally, because most 
light emitted from a light source 


radiates in different directions 
or bounces around a scene 
without affecting the object 
you’re looking at Thermo¬ 
dynamic simulations and fluid 
flow are also areas that new, 
powerful GPUs can tackle. 
These areas benefit from 
today’s GPU’s new strengths. 

UNC is working on wire¬ 
frame radiosty simulations 
operating in real-time. 

According to Kirk, we're close to 
performing full-scene radiosty 
in real-time. Another important 
area is research into the gener¬ 
ation of realistic shadows for 
complex models, such as power 
plants, ships, or factories. This 
opens up the potential of large 
walk-throughs of complex envi¬ 
ronments such as city streets or 
even virtual worlds, where light¬ 
ing and shadows appear in a 
highly realistic manner. Caltech 
is focusing on tough physical 
simulation problems that aren't 
specifically graphics-related but 
rather process large amounts of 
sample data (as from a sensor). 
Much physically-sampled data is 
noisy and needs filtering, so 
Caltech used the power of 
GPUs to run brute-force filter¬ 
ing algorithms. The same tech¬ 
niques apply to graphics, where 
material and shape properties 
of real-world models could be 
obtained with sensors and then 
processed into accurate mod¬ 
els. Caltech is also wrestling 
with unstable turbulent-fluid- 
flow and particle simulations. 
These are similar to large-scale 
weather simulations. 

Kirk wrapped up by stating 
that it's the end of graphics as 
we know them. Many new 
things will soon be possible 
with large scale streaming 
processors, which will create a 
whole new revolution in graph¬ 
ics. And we’ll see much more 
exciting graphics scenes based 
on realistic simulations of physi¬ 
cal entities and processes. 
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market, and it's substantially cheaper. 

And the Winner Is... 

So, with $1,000 to spend, should you 
buy a Pentium 4 or Athlon XP for your 
do-it-yourself gaming PC? Going by the 
numbers, the advantage goes to the 
Athlon XP. At a similar price, you get 
equal or better game performance, and 
the faster video and audio encoding 
times are a nice benefit as well. But our 
$1,000 Pentium 4 system has two 
advantages: Hyper-Threading should 
keep performance up while multitask¬ 
ing, and the inexpensive Pentium 4 
motherboards commonly have Serial 


ATA connections, which are rare on 
low-cost Athlon XP boards. 

Despite the excellent overall per¬ 
formance of this new PC and its ability 
to run all modern and upcoming games 
pretty well, there is potential for 
improvement. Consider these prospec¬ 
tive upgrades: For starters, the 128MB 
video card, while fast, may not have 
enough video memory to use all the tex¬ 
tures in some upcoming games without 
spilling over into AGP system RAM. The 
main RAM could easily be upgraded to 
a gigabyte too. Though that won’t affect 
performance in most games this year, 
the vast resources consumed by titles 


like EverQuest 2 may overflow 512MB 
pretty easily. Finally, the 80GB hard 
drive offers a good deal of space, but a 
pair of Serial ATA or even parallel ATA 
drives in a RAID stripe would deliver a 
lot more space and performance. 

The bottom line is that you wouldn't 
be badly off with either an Athlon XP 
3000+ or a Pentium 4 2.4C in your 
gaming PC. For major power, you would 
want a Pentium 4 at 3.0 GHz, or better 
yet, an Athlon 64. Perhaps the next time 
we build a $1,000 gaming PC one of 
these will be cheap enough to use. But 
prices are always dropping, so check 
before you buy. Happy fragging! X 


SHOWDOWN: SPEED TEST RESULTS 


It's nice to have a picture of the overall system performance, but this is a gaming system we've built, and we want to know how well it plays 
games. So we ran a few general benchmark tests, and then opened up with a slew of games, including Halo, Splinter Cell, and Dungeon Siege. 
Let's take a look at how the two systems compare. 
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Winstone runs a variety of common applications to determine overall 
performance: business and productivity apps in Business Winstone and 
video, audio, and Web development in Content Creation Winstone. The 
Athlon wins, and we ain't surprised. Athlon chips have always performed 
well on these tests relative to their similarly priced Intel counterparts. 
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For our video encoding tests, we compressed a high-bitrate AVI using 
various resolutions, encoders, and effects. Adobe AfterEffects batch- 
processed for us. AfterEffects doesn't like the Athlon XP nearly as much 
as the P4; our AMD rig rah these tests almost 40 percent slower. It 
whaled on video compression tests, though, particularly QuickTime. 



and now includes storage and graphics tests. While based on real- 
world apps, it's still quite a synthetic test, with many tests fitting 
inside the processor cache. CPU clock frequency and FSB speed 
play a bigger role, resulting in much better numbers for the P4. 



resolution for such inexpensive PCs. But that's how you want to play 
games, right? And we turned image quality up wherever we could. The 
Athlon XP is a frame behind on a couple of games, but posted much 
higher scores on both Unreal Tournament 2003 and Dungeon Siege. 
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START YOUR ENGINES 



HI© 


BUILD IT 

LIQUID-COOLED 

PERFORMANCE PC 


Liquid cooling can turn an overclocked, overheated machine into a 
stable, ice-cold beast But do HgO and CPUs mix? / Loyd Case 


D on't you hate playing IT support department for all your friends? The next time someone asks you how 
to upgrade a computer, suggest cleaning the old system out thoroughly before adding new parts. We 
usually recommend hosing a PC down completely, to get all the dust and dirt out as well as to get the 
parts shiny and clean. Of course, we say reassuringly, ordinary tap water will work fine. Got a sprayer 
attachment in the sink? Perfect. Then begin the upgrade. 

There are other great uses for water too, of course. If the idea of having half a dozen case fans creating a small 
tornado in your office is less than appealing, you’ll probably like the concept of liquid cooling. Too many of today's 
PCs sound like vacuum cleaners; liquid cooling offers a simple solution to all of those fans that's quiet and effec¬ 
tive. In this story, we detail plans for Athlon- and Intel-based liquid-cooled PCs using off-the-shelf cases from 
Koolance. We’re also entering the overclocking arena. We've never been fans of overclocking, due to the high 
degree of variability among components. In fact, we ran into some interesting issues based on our choice of stor¬ 
age components. At any rate, we compiled our standard set of benchmarks at the default clock rate, then pushed 
the system a bit and collected game benchmarks at the overclocked rate. Read on to find out what we did, how to 
do it yourself, and the pitfalls we fell into so you won’t have to. Our component choices are based on our experi¬ 
ences running benchmarks, checking out new hardware, and building and rebuilding systems. Our primary empha¬ 
sis is always stability first, then performance. After all, a speedy system that crashes often is no boon. 


Case, Power Supply, and Cooling 

When looking around for a good liquid¬ 
cooling solution, we wanted something 
easy to use, proven, and well document¬ 
ed. This led us to Koolance, a well-known 
purveyor of liquid-cooling components and 
kits for a variety of PC hardware. Initially 
we opted just for a CPU cooler, though 
you can also cool the graphics hardware 
and possibly even the core logic. 

The power supply of choice was the 


reliable Antec TrueControl 550. It delivers 
rock-solid current and is well suited to 
powering the myriad components in our 
system. For our initial foray into water 
cooling, Koolance shipped us a black 
PC2-650BK. The case itself is sheet steel, 
with a pair of removable drive bays, lots of 
internal working space, and front-panel 
USB and FireWire ports, 

Koolance has grafted a liquid cooling 
system onto this very solid case design. 


The top of the case houses the control 
electronics plus the heat exchanger. Heat 
is removed from the PC and delivered to 
the heat exchanger via a mixture, carried in 
plastic tubes, that is made up of 70 per¬ 
cent deionized water and 30 percent eth¬ 
ylene glycol. Three fans on top of the case 
draw air across the heat exchanger. If you 
run the Koolance system at full throttle, it 
can get fairly loud. Unless you’re trying to 
severely overclock your system, however, 
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you'll never hear the fans kick into 
high gear. Even under intense 
benchmarking and game play, the 
system was generally quieter than 
an equivalent PC in a similar but 
purely air-cooled case. 

The fan housing at the top of 
the case also contains the display 
and control panel. The mode but¬ 
ton lets you switch between three 
different modes, but we kept the 
system in mode one, which runs 
the Koolance system at 45 per¬ 
cent power until the temperature 
gets up to 45 degrees centi¬ 
grade. But we never saw the tem¬ 
perature exceed 40 degrees, 
even when we increased the 
CPU’s clock rate a bit. When you 
buy a Koolance system, you also 
need to get the proper heat sink. 
In our case, the correct choice 
was the CPU-300-H06 model, 


FREEZE OUT 
Koolance lets you mon¬ 
itor the temperature 
and change options 
easily (Figure I). Liquid 
passes through the 
exchanger (Figure 2) 
while air flows over it, 
much like a car radiator. 
A circuit (Figure 3), 
mounted next to the 
exchanger, controls the 
pump’s action. The liq¬ 
uid itself is stored in a 
reservoir (Figure 4). It’s 
actually mounted in the 
bottom of the case. For 
power, we installed an 
Antec TrueControl 550 
(Figure 5). 550 watts of 
power, with a front con¬ 
trol panel, too. 


which is specifically designed for 
the PC2-650 system. 

PROCESSOR, MAINBOARD, 
AND MEMORY 

AMD: The Athlon FX-53 is a barn 
burner when it comes to 3D gam¬ 
ing performance. The integrated 
memory controller and overall effi¬ 
ciency of the architecture results 
in a CPU that generates smooth 
frame rates when coupled with a 
high-performance 3D accelerator. 

A speedy processor deserves 
a motherboard that minimizes bot¬ 
tlenecks. In the past, we've used 
the venerable Asus SK8N, which 
is built on the aging nForce3 
Pro 150 chipset. nVidia is busy 
readying a new chipset, but 
Socket 940 won't be supported. 
So we turned to Asus once again 
for the SK8V, which is based on 


VIA's K8T800 chipset. Its key fea¬ 
ture is the modern VT8237 South 
Bridge, which offers a pair of inte¬ 
grated Serial ATA ports, Gigabit 
Ethernet (using 3Com's 3C940 
PCI networking chip) and on¬ 
board FireWire. 

We tested several brands of 
memory modules, and discovered 
that Corsair XMS TwinX regis¬ 
tered memory, TwinX 1024RE- 
3200LL, ran at the lowest laten¬ 
cies. More important, it seemed 
more stable when we pushed the 
front-side bus clock. Combining a 
pair of 512MB PC3200 sticks, 
this kit seemed rock-solid. 

Intel: We were fairly sure that 
any Pentium 4 system wouldn't 
be quite as speedy at games as 
the Athlon 64. But a high-end P4 
system can be more versatile, of¬ 
fering multitasking performance 


|| 

I 
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that's a bit better than AMD's due 
to Intel's Hyper-Threading tech¬ 
nology. The P4 also tends to per¬ 
form a bit better in media editing 
and encoding applications, 
though the FX-53 has narrowed 
the gap considerably. 

But which Pentium 4 to 
choose? If we select Prescott, 
we get a CPU that underper¬ 
forms in today's games and runs 
on the hot side to boot. If we go 
with a Northwood processor, we 
have a proven CPU that may be 
somewhat overclockable. And if 
we choose the Pentium 4 
Extreme Edition, we get a big 
chunk of L3 cache but that cache 
may result in a CPU that can’t be 
overclocked much. 

High-end CPUs typically 
aren't very overclockahje anyway, 
unless you get lucky. Our Athlon 


64 FX-53 system barely sus¬ 
tained a 5 percent overclock 
while re-maining stable in all appli¬ 
cations. So we tossed budgetary 
restraint to the wind and opted for 
the 3.4-GHz Pentium 4 Extreme 
Edition. You can actually buy one 
of these puppies, but it will set 
you back almost a grand. For 
that, you get a CPU built on Intel's 
130-nm process, with 512K of L2 
cache and 2MB of L3 cache. 

A good processor demands a 
good motherboard. We wanted 
one built around Intel's speedy 
and reliable 875P core logic. We 
also wanted flexibility for tweak¬ 
ing. In the end, we settled on the 
Abit IC7 Max3. The Max3 is a bit 
over-the-top—it even offers spe¬ 
cial cooling for the power regula¬ 
tion section, which Abit dubs 
OTES (Outside Thermal Exhaust 


CHILLIN’ 

The right motherboard 
makes all the differ¬ 
ence. We used an Asus 
SK8N for our AMD sys¬ 
tem and an Abit IC7 
Max3 (Figure 1) for 
Intel. The IC7 Max3 fea¬ 
tures a shroud over the 
power regulators 
(Figure 2), so they won’t 
melt your cooling 
tubes. Take a look at 
the heat sink before we 
pumped it full of liquid 
(Figure 3). It attaches 
simply enough with 
screws to the fan brack¬ 
et hardware. Then the 
tubes plug in, the liquid 
starts circulating 
(Figure 4), and the 
magic happens. 


System). The OTES cooler basi¬ 
cally draws air over the power 
regulator and exhausts it outside. 
Having the OTES shroud over 
the power-regulation circuitry 
makes routing the liquid coolant 
tubes easier. You no longer have 
any fear that the tubes will melt 
against a hot power circuit or 
bump against and dislodge a 
capacitor. 

This motherboard offers a 
robust set of I/O options, even 
though the OTES exhaust fan 
consumes substantial real estate 
in the ATX I/O shield. Abit has 
sacrificed the parallel port and 
both RS-232 ports, but you get 
digital audio in and out, four USB 
2.0 ports, a FireWire port, and a 
Gigabit Ethernet port. Finally, the 
IC7 Max3 has a plethora of stor¬ 
age options: two parallel ATA 
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EXPERT ADVICE 


Managing 

Memory 



By: Loyd Case 

F or a time there, it looked 
as though Rambus 
might take over the 
world, and we’d all end 
up paying twice as much for 
memory chips as we do today. 
Close one! There have been 
quite a few recent advance¬ 
ments in RAM, however, that 
have boosted speeds and low¬ 
ered power consumption. Read 
on for the details. 


The Facts 

Most new PC systems sold in 
the past year use DDR (that's 
double data rate) memory. DDR 
memory pumps out two data 
samples per clock cycle. You'll 
typically see it rated at the 
effective clock rate of the mem¬ 
ory, as if it were sending one 
data sample per clock cycle. For 
example, DDR400 memory 
really runs at 200 MHz, but 
you'll often see it listed as 
“400-MHz effective." 

An alternative naming 
scheme uses the effective 
speed of the memory. So 
DDR400, which is capable of 
shipping out 3.2GB of data per 
second, is also called PC3200, 
for 3,200MB per second (so 
that's where that came from). 



EXTREME 

CONTRIBUTOR: 

In 1988, Loyd figured 
out that building his 
own PC was vastly 
more interesting than 
buying off-the-shelf 
systems and he 
ditched his aging 
Compaq. The Sony 
3.5-inch floppy drive 
from his first home¬ 
brew rig is still run¬ 
ning today. And fortu¬ 
nately, he’s finished 
digging out from that 
disaster. 


This seems 
pretty fast, but by processor 
standards its not A 3.4-GHz 
Pentium 4 or a 2.4-GHz Athlon 
64 FX-53 still spends a lot of 
time waiting for memory. That's 
one reason CPU cache sizes 
have been increasing: to reduce 
the time spent waiting for data 
to be retrieved from memory. 

A few issues affect the sta¬ 
bility and performance of DDR. 
Memory termination, for exam¬ 
ple, isn’t built into DDR memory; 
it's actually a set of resistor 
packages on the motherboard 
itself. Termination minimizes sig¬ 
nal reflections that would other¬ 
wise degrade stability. This adds 
some cost and increases insta¬ 
bility as clock rates go higher, 
since the termination resistors 
are relatively far away from the 
DRAM chips. Another escalat¬ 
ing problem is the heat and 
power draw created as memory 
clock rates go up. Problems, 
problems, problems! 

DDR2: Lower Power, 

Higher Latencies 

The latest memory for main¬ 
stream PCs is DDR2, which 
solves some of these problems. 
DDR2 has on-die termination, 
which improves signal integrity 



at higher clock rates. And it 
solves the power and heat 
problem in a clever way: The 
actual memory core clock half 
the clock rate “seen” by the sys¬ 
tem. DDR1, by contrast, clocks 
the core at the same speed as 
the external I/O clock. For 
example, DDR2/533 clocks at 
266 MHz, but the internal core 
clock is 133 MHz. The I/O 
buffer clock is 266 MHz, and 
that’s the clock rate that the 
system understands. To get 
around this seeming contradic¬ 
tion, DDR2 batches up four bits 
per clock cycle. 

Since the I/O buffers run 
twice as fast, it really only hands 
off two bits per I/O clock cycle. 
So internally, the core is pre¬ 
senting data to the I/O buffers 
at quad data rate, but externally, 
the system sees two data items 
per clock cycle. In other words, 
DDR2 prefetches four data 
items per I/O clock cycle, while 
DDR1 only prefetches two. 

DDR1 CAS latencies could 
be as low as 2 clock cycles, 
though typical modules are 2.5 
or 3. The DDR write latency is 1 
clock cycle, but as the external 
frequency goes up, that's too lit¬ 
tle time. So DDR2 adopts a sim¬ 
ple algorithmic approach, where 
write latency is always CAS 
latency minus 1. So if CAS is 4 
(typical for current modules), 
write latencies are 3 cycles. 

From the perspective of the sys¬ 
tem, the actual delay hasn’t 
changed much. CAS2 for DDR- 
400 is roughly 15 ms, while 
CAS4 for DDR2/533 is about 
the same. Bandwidth goes up, 
though, because the relatively 
slow latency is for that first read 
of the memory row. After that, 
memory streams out to the sys¬ 
tem per the higher clock rate. Of 
course, if the system is running 
DDR2/400, you may see little 
or no performance gain. 
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ports, the inevitable floppy con¬ 
nector, and no less than six SATA 
ports. True, four of them live on 
the PCI bus through the Silicon 
Image SiL 3114 controller, but 
having that many SATA ports is 
useful if you want to move away 
from parallel ATA completely. Fi¬ 
nally, we opted for a pair of 
512MB Kingston HyperX PC- 
4300 DDR memory sticks, for a 
total of 1GB of memory for our 
system. The high rating of this 
RAM should give us some head- 
room for experimentation. 

Graphics Hardware 

No gaming system would be 
complete without a high-perform¬ 
ance graphics card. We used an 
nVidia GeForce 6800 Ultra. We 
didn't want to dig into our board 
to replace the 
cooling fan 

Koolance liq¬ 
uid-cooling module, 
;o we stuck with the built-in cool¬ 
ing fan. While it was much quieter 
than past nVidia efforts, it was still 
the noisiest part of the system. 

Of course, a good graphics 
card deserves a good 
monitor. We actually [ 
configured a flat-panel 
LCD for a gaming sys- |! 
tern—our first ever. Is 
We used the Dell f 
2001FP. which offers | 

1,600-by-1,200 reso- 
lution, DVI and VGA 
input ports, and crisp, 
rich color rendition. | 

The display also 
sports a 16-ms black- 
to-white response 
time, which is well 
suited for fast-action 
gaming. We've seen 
little or no ghosting 
when playing action 
games, both single, 
and multiplayer. 



Audio Encoding 

We wanted the best possible 
audio support for PC 
gaming, so we 
naturally chose 
a Creative Sound 
Blaster Audigy 
2 ZS. In this case, 
we went with the 
Platinum model, 
which includes a 5.25-inch bay- 
mounted control panel. Of 
course, no audio system would 
be complete without speakers. 
We've been very happy with the 
Creative GigaWorks 7.1 THX 
speaker system. It's a tad for¬ 
ward in the mid-bass out of the 
box, but a few tweaks to the 
Audigy 2's equalizer clean 
things up nicely. 

Storage 

Fast, reliable hard drives are vital 
to any performance system. We 
wanted the performance of RAID 
Level 0, the convenience of Serial 
ATA, and the reliability of an 
enterprise-class hard drive. That 
left us with a single option, but it's 
a stellar one: the Western Digital 
WD740 Raptor 10,000-rpm 


Intd P4EE 3.4 6Hz nVidia GeForce 6800 
Intel P4EE _ 3.56 GHz_ _ nVidia GeForce 6800 
Intel P4EE 3.56 GHz ATI Radeon 9800XT 

AMD A64 FX-53. 2.4 GH z nVidia GeForce 6800 

AMD A64 FX-53 2.53 GHz nVidia GeForce 6800 

AMD A64 FX-53.2.4 GHz • ATI Radeon 98C0XT ' 



ICE ICE 
BABY: 

COOL 

CALCULATOR 


you. Overclocking, while 
only giving you a little 
more performance, can 
sometimes mean the dif¬ 
ference between win¬ 
ning or losing a fragfest. 
See the next page for all 
our benchmark results. 



Intel P4EE 3.56 GHz 

Intel P4EE 3.4 GHz 

Intel P4EE 3.4 GHz 

AMD A64 FX-53 2.53 GHz 

AMD A64 FX-53 2. 4 GH z _' 
AMD A64 FX-53** 2.4 GHz 


nVidia GeForce 6800 
nVdia GeForce 6800 
ATI Radeon 9800XT 
nVidia GeForce 6800 
nVidia GeForce 6800 
ATI Radeon 9800XT 



an Asus P4C80O-E Deluxe mothi 


and image processing. 


SATA drive. We plugged a pair of 
these drives into the Via VT8237 
South Bridge SATA ports and 
configured them as a striped 
RAID 0 array. 

We had our pick of optical 
drives. In the past we’ve liked 
the Plextor PX-708A, but this 
time we decided to go upscale, 
opting for the new Sony DRU- 
700A dual-layer DVD burner. It’s 
pricey and dual-layer media is 
still hard to come by, but it’s the 
only game in town at this time if 
you want dual¬ 
layer drives. 

One last stor¬ 
age item we neec 
ed was the lowly 
floppy disk drive. 

Rather than settle for any old 
floppy drive, we used the 
Mitsumi FA402A combination 
floppy disk drive and 7-in-1 USB 
2.0 memory card reader. 



Installation 

Installation was about as straight¬ 
forward as it could get, given the 
complexity of the system. Much 
of the ease of installation is due to 
the superb documentation that 
Koolance ships with the system. 
You can even download a PDF 
version of the full documentation. 
A somewhat abbreviated version 
is also available online. 

About the only time we had 
to puzzle things out a bit was 
when we mounted the Athlon 64 
adapter for the Koolance heat 
sink. The default adapter does¬ 
n't work with, the Athlon 64 or 
Xeon processors. As it turned 
out, all we had to do was 
remove the plastic heat sink 
bracket mounted on the mother¬ 
board. We then used the brack¬ 
et-mounting hardware to attach 
the Koolance heat sink. 

Once the heat sink is in 
place, you actually turn the case 
upside down to fill the coolant 
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Kings of Cool 

O ur benchmark test suite cov¬ 
ers a wide range of applica¬ 
tions that are significantly 
affected by CPU perform¬ 
ance. The suite consists of a mix of syn¬ 
thetic and actual applications, but is heav¬ 
ily weighted towards real applications. 

In theory, the P4’s use of simultaneous 
multi-threading should give it an edge in 
multitasking performance. On these syn¬ 
thetic tests, Intel does outpace AM D. The 
big L3 cache in the Pentium 4 Extreme 
Edition, combined with Intel's Hyper- 
Threading technology, makes for more 
efficient multitasking under cer- 
tain scenarios. 

As you can see from the soft¬ 
ware 3D rendering tests, the 
P4EE can perform quite well 
against the competition, given the 
right application mix, But that mix 
of applications doesn't extend to 
gaming. That's not to say that the 
P4EE is a poor gaming platform: 

It performs pretty darned well. But 
the Athlon 64 FX-53 is simpiy in 
another class entirely when it 
comes to running games, 

All of our game testing was 
per-formed on "clean” systems, 
with no substantial background 
tasks running. If you're like us, 
though, you probably have a fair¬ 
ly busy system tray. It's difficult to 
quantify, but the Pentium 4 run¬ 
ning games in an environment 
that includes busy background 


tasks could eat into AMD's lead, These 
tests don't always yield interesting 
results, so we've skipped all the boring 
stuff. 


► The bottom line: As s 

ing system, our liquid-cooled Pentium 4 
Extreme Edition rig certainly performs well but 
simply can’t keep up with the Athlon 64 FX- 
53 system. But if you can't dedicate a system 
to gaming, the P4 may be a viable choice. 
Whether that’s worth $350 more is between 
you and your wallet. 


3D Modeling, Content Creation 

► The Pentium 4 really shines here, a 


performs very well versus the Athlon 64 on 
various software rendering tests. 

3DMark 2003 

► We ran 3DMark 2003 normally at 640- 
by-480 and with software vertex shaders at 
640-by-480. The Pentium 4 had a slight 
edge against the AMD here, while the 
Athlon 64 posted noticeably higher scores 
on the 3DMark 2003 CPU tests. 

3D Games 

► It's not much of a contest here. While the 
P4EE is no slouch as a gaming CPU, it was 
simply outclassed by the Athlon 64 FX-53 
on all but one of the game tests. We tested 
at high resolution, but without anti-aliasing 
or anisotropic filtering. 


CPU Clock rate 

Intel P4EE 3.4 GHz nVdia GeForce 6800 I 

Intel P4EE 3.56 GHz nVidia GeForce 6800 j 

Intel P4EE 3.4 GHz ATI Radeon 9800XT 

Intel P4EE* 3.4GHz ATI Radeon 9800XT 

AMD A64 FX-53____ 2.4 G Hz _ nVidia GeForce 6800 I 

AMD A64 FX-53 253 GHz nVdta GeForce 6800 j 

AMD A64 FX-53 2.4 GHz 

K1 Fot reference purposes, we also burli this system using art Asus P4C80Q-E Deluxe moTherboard-essentiaily 9 similar configuration. 

latest version of 3D Mark 2003 has had its share of controversy, It's still useful for gauging how a CPU might 
with real-time 3D applications. These synthetic tests reveal the behavior of key subsystems. 



CPU 


Clock rate GPU 


■ In t el P4EE 3.4 GHz nVtdn 6eRxce 6800 _ 

[ Intel P4EE* 34 GHz ATI Radeon 9800XT 

r AMD A64 FX-53 2.4 GHz nVidia GeForce 6800 | 

' For reference purposes, we also built this system using an Asus P4C800-E Deluxe mothertioa 

3D Studio Max, LightWave, and Cinebench 4D are professional modeling and animation tools. Here we te 
dering performance, enabling multithreading where needed (3D Studio Max is multithreaded by default). 
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reservoir, using a supplied fun¬ 
nel. The coolant tank and pump 
assembly are mounted in the 
bottom of the case. 

You prime the pump by run¬ 
ning it without actually powering 
up the whole system. After the 
priming phase, you’re good to 
go. The coolant has a lifetime of 
about a year, whereupon you'll 
need to drain the old coolant and 
replace it. The manual contains all 
the instructions needed for this 
process. Overall, we'd have to 


UNLESS YOU’RE TRYING TO 
SEVERELY OVERCLOCK YOUR 
SYSTEM, YOU’LL PROBABLY 
NEVER HEAR THE FANS KICK 
INTO HIGH GEAR. 



never ran faster than 200 MHz. 

At 215-MHz FSB (which left 
us with a 2.58-GHz CPU), the 
CPU and memory seemed to run 
just fine, but we would occasion¬ 
ally get some disk corruption on 
the RAID 0 array. We're not quite 
sure what was going on, since the 
VT8237 South Bridge was run¬ 
ning at the default clock. It wasn't 
until we reduced the FSB clock to 
210 MHz (2.53 GHz) that we 
were rock-solid. We ran a series 
of benchmarks at this speed with- 


robust chip for overclocking, at 
least on a percentage basis. After 
all, it's already running at 3.4 GHz! 
As it turned out, our assumption 
was correct: We topped out at an 
increase of 4.5 percent—a 9- 
MHz increase in the FSB clock. 
We chose to run the memory 
clock in sync with the CPU rather 
than at a lower clock, because 
added memory bandwidth is also 
useful, especially for games. So 
our system topped out at a 209- 
MHz FSB clock, for an effective 


give the Koolance system a big 
thumbs-up for its ease of installa¬ 
tion and quiet, efficient operation. 
And amazingly, it's only about 
$270 as configured. 

Benchmarking 
and Overclocking 

AMD: The SK8V motherboard’s 
overclocking options are some¬ 
what limited. You can set the front¬ 
side bus clock for the FX-53, but 
the memory clock can't be set 
beyond 200 MHz (that’s 400 MHz 
in DDR-speak). We did experi¬ 
ment with FSB clocks up to 220 
MHz (the default is 200 MHz). The 
FX-53 uses a 12X clock multiplier, 
which results in a default clock 
speed of 2.4 GHz. A 220-MHz 
FSB yielded 2.64 GHz. But the 
system really wasn't stable at that 
speed. We got frequent crashes 
that indicated some type of mem¬ 
ory issue, though they could have 
been caused by the integrated 
memory controller rather than the 
Corsair memory itself, which 


out any issues at all. A CPU 
speed boost of 130 MHz is noth¬ 
ing to sneeze at, but as you'll see 
in our benchmark results, games 
didn't realize much faster per¬ 
formance from overclocking. 

On top of that, the Koolance 
system never hit 40° C during the 
entire time we spent benchmark¬ 
ing performance. One final note: 
To achieve any stability at all, we 
had to tweak the CPU voltage up 
150 mV, from the default nominal 
1,50V to 1.65V. This may shorten 
the lifetime of the processor, and 
that's a pretty serious considera¬ 
tion for a $770 CPU. 

Intel: One of the nifty features 
of the IC7G Max3 motherboard is 
its capability to lock the AGP and 
PCI clocks. So we fixed them in 
the BIOS to 66 MHz and 33 MHz, 
respectively. Then we increased 
the front-side bus clock until the 
system became unstable running 
PCMark 2004. 

We suspected that the P4 
Extreme Edition might not be a 



^ Koolance is switch¬ 
ing to polyeurothane 
tubes, for their 
increased flexibility 
and abSity to remain 
dear after months of 
use If your tubes 
seem old and dirty, 
you can buy new PU 
■ tubes from 
Koolance.com. 

Don’t drink the 
Kool Aid. And don’t 
drink the fluid either. 
The liquid in those 
tubes is a mixture of 
deionized water and 
ethylene glycol, a 
colorless, syrupy liq¬ 
uid used to make 
antifreeze and deic¬ 
ing solutions. While 
generally harmless, 
large amounts can 
cause serious health 


DDR clock of 418 MHz and a 
processor speed of 3.56 GHz. As 
with the Athlon, an extra 160 MHz 
sounds good, but we didn’t see a 
dramatic improvement in gaming. 

Final Thoughts 

After building our liquid-cooled 
rigs, we’re pretty enthusiastic 
about the concept. But it's by no 
means perfect. For one thing, it 
does add some internal clutter to 
a system, which is already full of 
cables, wires, and brackets. 
Second, a Koolance system 
does require annual mainte¬ 
nance. While you might be able 
to get away with a couple of 
extra months, it's a good idea to 
drain and replenish the coolant 
on schedule. And despite our 
positive experience, we're still 
just a little bit nervous about hav¬ 
ing liquid coursing through the 
innards of a high-performance 
PC. But we can say unequivo¬ 
cally that the technology works, 
and works well. X 
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START YOUR ENGINES 



BLUEPRINTS 

About the size of a toaster, these tiny PCs are powerhouses! 

But that doesn’t mean you can throw out your oven. / Loyd Case 


sually women are the ones to intone the mantra about good things coming in small packages. Usually 
men pray that their references are to jewelry and not our virility. But lately the men of ExtremeTech 
have been thinking small as well. After all, Apple shrank the iPod, those Mini Coopers are selling 
like crazy, and small-form-factor PCs are all the rage. But too often the mini-marvels make you choose 
between cube-shaped PCs with limited expandability or pizza-box desktops with narrow flexibility 
and limited performance. We’re not satisfied with either option. We love the dinky powerhouses. (That sounds so 
dirty, doesn't it?) We just want a little more. 

To solve this problem, we decided to build a compact yet flexible system using a micro-ATX motherboard. Although 
typical mATX motherboards have one AGP and three PCI slots, most cases offer limited room. For example, you’re 
often limited to low-profile AGP cards. Suffice it to say that “high performance” and “low profile" are not synonymous. 


GENTLEMEN, EQUIP YOURSELVES 


We went hunting for the right components 
to build a killer small PC. Our criteria were 
simple: We wanted to use bulkier PCI and 




► Tech Toolbox 

Bill of Sale 


AGP cards, particularly high-performance 
AGP graphics accelerators. We wanted 
sufficient power to keep the system run¬ 
ning stable, even with a fast CPU and 
graphics card. And of course, with all that 
horsepower under the hood the machine 
had to stay cool. 


Case 

Power Supply 


Optical Drive 
Floppy Drive 
Sound Card 
OS 


Processor 


Case and Power Supply 

We generally like cube-shaped PCs like 
the Shuttle XPC line. But with only one 
PCI slot and one AGP slot, expansion is 
too limited. We like the Monarch Hornet, 


Total 


Wavesonic/Enermax CS-3107-S $60 

AG 320W mATX $30 

1GB Kingston HyperX PC3200 DDR $330 

Samsung SM-352 $49 

sLlititsiwri FA402A L ' ' $29 

1 Creative Labs Audigy 2 ZS Gamer $130 

Microsoft Windows XP Pro $135 

$763 

AMD System Intel System 

Athlon XP 3000+ $155 3,0-GHz Pentium 4 $190 

Chaintech 7NIL1 $63 Intel D865GLC $90 

eVGA 5700 Ultra 1 $173 ATI Radeon 9800 Pro $202 

Maxtor DiamondMax 9 200GB $155 Seagate 7200,7 160GB SATA $120 

$1,296 $1,352 
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SAYING THAT INSTALLING AN mATX MOTHERBOARD IS 

TRICKY IS LIKE SAYING THAT I AND POWER 

DON’T MIX. DON’T LET THAT STOP YOU. 




CPU, we tested both Athlon XP 
and Pentium 4 mother¬ 
boards. We didn’t have time 
to include an Athlon 64 (it's 
a whole different beast, and 
this is just an mATX project, 
after all), but we know of 
two Socket 754 mATX 
motherboards: the Aopen 
MK89-L (based on the 
nForce3 150 chipset) and 
the Gigabyte GA- 
K8VT800M (which uses the 
VIA K8T800 chipset). Even for 
older CPUs, mATX mother¬ 
boards are pretty limited. In the 
end, we chose the Chaintech 
7NIL1 for the Athlon XP mother¬ 
board. This board, and its AC97- 
only cousin, the 7NIL2, are the 
only Socket 462 mATX boards 
we could find that used the 
nForce2 Ultra 400 chipset. 

The Pentium 4 board was 
easier to choose. Though we 
would have loved to use a board 
based on the 875P chipset, none 
currently exists. There are 
numerous mATX Pentium 4 
boards using Via and Intel 865 
variants, but we settled on 
the Intel D865GLC or, as 
we call it, “old reliable." 
Our backup board is the 
Asus P4P800-VM, but we’ve 
been using the Intel board in 
other systems for some time now 
and have been 
fairly happy with it. 
Both the Intel and 
Asus boards use 
the Intel 865G 
chipset. You can 
even overclock 
the D865GLC... 
sort of. 

Because we 


too, which expands on the 
cube concept by supporting 
mATX motherboards. But it has a 
bulky footprint—even bigger than 
a standard tower case. 
Fortunately, a new generation of 
mATX chassis is emerging, prod¬ 
ucts like the Athenatech A106 
and Wavesonic CS-3107-S. We 
stumbled across the Wavesonic 
case at a local shop recently and 
liked what we saw. 

The CS-3107-S's aluminum 
case lets it radiate heat better 
than a steel chassis, and it ships 
with a couple of additional 6-cm 
exhaust fans in the rear. But the 
case has only a 230W power 
supply. We wanted to build a 
pretty substantial system that 
would be suitable for 3D 
games and other high-per¬ 
formance applications, so 
we needed something beefier 
that would still fit into the 
Wavesonic’s mini-ATX power 
supply shape. After some dig¬ 
ging, we found a 320W power 
supply made by AG, available at 
Directron and other outlets. But 
these things sell like hotcakes, 
so they may be out of stock in 
your area. 


CPU, Mobo, Memory 

Rather than simply selecting a 


wanted these to be mainstream 
boards, we went ahead and used 
a pair of reliable Kingston Hyper- 
X DDR400 modules. We 
dropped in two 512MB sticks, for 
a total of 1GB in the system. The 
CPU cooling solutions were very 
similar: Vantec AeroFlow tip 
magnetic drive fans, which are 
actually pretty quiet, even when 
they rev up to 5,000 rpm. 

We initially aimed high with our 
CPU choices, going for a 3.2-GHz 
Pentium 4 and an Athlon XP 
3200+. These proved too ambi¬ 
tious, so we ended up settling for 
an Athlon XP 3000+ and a 3.0- 
GFIz Pentium 4 (Northwood). The 
system ran too hot when the 
Athlon 3200+ and 3.2-GHz 
Pentium 4 were combined with 
high-performance graphics. 

Graphics and Audio 

One of our goals was to make this 
rig a serious gaming system. So 
we wanted to use the best possi¬ 
ble graphics card, given our con¬ 
straints. Initially, we looked at the 
Gainward FX Ultra/1800 XP, 
which has twin cooling fans, com¬ 
plete with spinning blue LEDs. 
The Gainward card, like a few 
other recent 5900 Ultra releases, 
can fit in a single AGP slot. Given 
its high cooling requirement, 
though, it's still best to leave the 
adjacent PCI slot free. This card 
was too much, however. 

We ran 3DMark 2003 in looping 
mode to check out stability under 
stress. In the Athlon XP system, 
3DMark never completed its first 
pass. It would either lock up hard, 
or we’d get a lovely screen of 
cascading colors, indicating over¬ 
heating. The Pentium 4 system 
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would actually run 3DMark for 
about 20 minutes, then hit our 
thermal threshold or lock up in the 
middle of a loop. 

Given that, we realized that a 
Radeon 9800XT would run into 
similar problems. So we scaled 
back and popped in a 128MB 
Radeon 9800 Pro (though a 
128MB nVidia 5900XT would 
probably have worked just as 
well). Again, the Athlon XP locked 
up without completing a single 
3DMark pass. It wasn't until we 
installed an eVGA GeForce FX 
5700 Ultra card that the system 
proved stable. The P4 system ran 
like a champ with the Radeon 
9800 Pro. Both systems have sim¬ 
ilar thermal output for the CPUs, 
but the Intel motherboard’s layout 
afforded greater airflow through¬ 
out the system. 

Since we had three free PCI 
slots, we used one for a Creative 
Audigy 2 ZS Gamer. This card 
enabled us to offload a substan¬ 
tial amount of the 3D audio work 
from the CPU, which has a pos¬ 
itive effect on frame rates. 

Mass Storage 

The Chaintech motherboard only 
supports parallel ATA, so we 
dropped in a Maxtor Diamond 
Plus 9 200GB hard drive, which 
spins at 7,200 rpm. We equipped 
the Pentium 4 board with a 
Seagate 7200.7 160GB SATA 
drive. This is a quiet but still fairly 
speedy 7,200-rpm drive. Since 
Serial ATA drives use more com¬ 
pact cables, routing them is sub¬ 
stantially easier in tight quarters. 

Due to the cramped quarters, 
optical storage was a challenge. 
We scoured our collection of opti¬ 
cal drives and ended up using a 
Samsung SM-352 DVD-ROM/ 
CD-RW combo drive. The primary 
reason was size: The Samsung 
drive is nearly an inch shorter than 
most other drives. Finally, there's 



ing that water and 
power supplies 
don't mix. First 
things first: Orient 
the wires and 
cables so they don't 
get in the way. The last 
thing you want is to find 
out that a critical cable is 
jammed under the mother¬ 
board after you've screwed it 
down. A little masking tape goes 
a long way toward clearing up 
the wire jungle. 

Check the mount points 
inside the case and be sure that 
all are in place. Next, insert the 
I/O shield—the thin, metal shield 
with cutouts for the keyboard, 
mouse, USB, and other I/O 
ports. If you're looking at the 
back, the holes for the keyboard 
and mouse are normally on the 
left. Once the I/O shield is in 
place, you can slide the board in. 
The space in a micro-ATX case is 
usually very tight. You should 
ensure that no small children are 
around before attempting this; the 
odds of an explosion of profanity 
will increase sharply. 

Once the motherboard is in 
place and fastened down with 
screws, start attaching cables. 
The first thing to do is attach the 
front-panel switches, including the 
power and reset switches. You'll 
probably want to attach the front 
USB connector too. Normally 
these come as a loose conglom- 


the floppy drive. Why use a flop¬ 
py, you ask? We scratched our 
heads and asked the same ques¬ 
tion. So instead of your ordinary 
drive, we used a Mitsumi FA402A 
combo floppy drive and 7-in-1 
memory card reader. 


ASSEMBLY PROCESS 

Before you dive in with screwdriv¬ 
er in hand, a little forethought will 
go a long way toward minimizing 
heartache. Building a compact 
system is qualitatively different 
from building a full tower monster 
PC. It requires planning and 
finesse. Sometimes it’s 
impossible to install a heat 
sink or memory after the 
motherboard is in. And 
don’t forget to attach the 
HSF power wire. If you realize 
after the system is assembled that 
the heat sink power connector 
isn’t connected, you may have to 
completely disassemble your PC 
to connect it. Otherwise, the first 
few steps are standard: Plug your 
CPU in, spread a small amount (a 
really small amount) of heat trans¬ 
fer paste across the top of the 
CPU and a very thin layer on the 
heat sink itself, and clip the heat 
sink in place. 

All the mATX motherboards we 
came across use unbuffered 
SDRAM, which has a single, 
asymmetric key notch. Just pull 
back on the locking tabs, then align 
the key notch with the matching 
ridge in the memory socket and 
press straight down. It's easiest to 
attach storage device cables 
before installing the motherboard. 
Once the board is in, the space 
inside an mATX case is very tight. 
Also, it may be impossible to reach 
the connector locations once the 


Installing the Motherboard 

Oh boy. Saying that installing an 
mATX board is tricky is like say- 
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EXPERT ADVICE 


PCI Express 
for Laptops 


By: Dave Salvator 

I f PC engineering is tough, 
then laptop engineering is 
excruciating. Designers have 
to stuff two high-performance 
processors—a CPU and a 
GPU—into a highly confined 
space where heat output and 
power draw have nonnegotiable 
limits. As new processors come 
to market, they present new 
challenges for laptops, and engi¬ 
neers wind up reinventing the 
wheel each time, creating new 
GPU modules to fit into differ¬ 
ent chassis, With the coming of 
PCI Express, however, the 
graphics people at nVidia and 
ATI are trying to make laptops 
more like desktops. By using a 
single form factor and pin-out, 
GPU makers and PC manufac¬ 
turers can spend less time solv¬ 
ing problems redundantly and 
more time inventing genuinely 
innovative laptop designs. 

nVidia’s Solution 

nVidia launched the first missile 
with its Mobile PCI Express 
Module, or MXM. This spec is 
designed to accommodate all 
mobile designs, ranging from an 
integrated graphics pass¬ 
through to top-end mobile 
GPUs. nVidia has created a 
three-tier design, depending on 
the level of graphics perform¬ 
ance needed. The fundamental 
difference between the three 
tiers is the physical size of the 
module; the pin-out is identical 
for all three. So if a chassis can 
accommodate the larger size 
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his incurable tech 
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graphics, and gaming 
technologies for 
ExtremeTech. 


and greater power/thermal 
requirements, a laptop that orig¬ 
inally shipped with an MXM-I 
module can be upgraded to an 
MXM-I I or MXM-I II. 

The MXM connector sup¬ 
ports several display signals 
that should cover the various 
monitors a laptop might be con¬ 
nected to. The only one missing 
is HDMI (High-Definition Media 
Interface), a DVI-compliant con¬ 
nector that incorporates High- 
Definition Content Protection 
(HDCP), soon to be a standard 
feature on HDTVs. HDMI is 
supposedly backward-compati¬ 
ble with DVI, which is support¬ 
ed. Still, given that laptops have 
a service life of at least two 
years, nVdia would do well to 
add HDMI output to the mix. 

We certainly like the concept of 
MXM. Ifs been a long time 
coming in the laptop world, and 
ifs a significant step towards 
the laptop-as-desktop-replace- 
ment paradigm. It could also 
bring us one step closer to 
building our own laptops and 
being able to cherry-pick the 
best components. 

ATI’s Response 

Because this spec came from 
nVdia and not Intel, the chances 
of ATI saying “Great idea” were 
slim to none—and slim left town. 
While favorable to the overall 
concept, ATI found considerable 
fault with nVidia's approach. We 
spoke with Darren McPhee, 
marketing manager of mobile 
products for ATI, who claimed 
that “by offering the same mod¬ 
ule design to every customer, it 
forces them to design around 
the module, rather than start 
with the total design concept 
and go from there. The end 
result is that the vendor loses 
some of the competitive advan¬ 
tage it may receive through 


innovative system design.” Long 
story short: ATI isn’t signing on. 
Instead, the company 
recently announced its 
Advanced eXpress I/O Module 
(AXIOM) specification as a 
competitive counterweight to 
nVidia’s MXM. AXIOM is an out¬ 
growth of the company’s FlexFit 
spec, which it’s been using with 
OEM customers for some time 
now. ATI notes that this specifi¬ 
cation delivers design flexibility, 
a robust and proven connector, 
and space savings, since the 
connector is optimized for small¬ 
est printed circuit board size and 
z-height, and designers can use 
the space underneath the mod¬ 
ule. Ifs also designed to take full 
advantage of the PCI Express 
interface: AXIOM is a full family 
of modules, not just graphics. 

We find this most intriguing, 
since it seems to tip ATI’s hand 
in the area of bringing TV-tuner 
modules to laptop systems via 
AXIOM. Add that to the recent 
arrival of the HDTV Wonder and 
you're looking at a laptop with 
an off-the-air HDTV PVR built 
in—a very interesting twist in the 
crowded laptop market 

Not-So-Final Thoughts 

Because the announcements 
were all paper and no silicon, 
we can say at this point only 
that these strategies seem 
essentially sound. But until we 
have all the hardware needed 
to test them—and the boards 
from both companies—our take 
is one of guarded optimism. We 
don’t anticipate much perform¬ 
ance difference between 8X 
AGP and PCI Express systems, 
since applications have been 
written primarily to work on 8X 
AGP Regardless of which spec 
triumphs, PCI Express is the 
wave of the future—so be sure 
to stay tuned. 


68 EXTREMETECH I FALL 2004 












CAPITOL COLLEGE 


In network security, computer science, electrical engineering, 
information architecture, information and telecommunications 
systems management, and business administration (MBA). 


Engineering Computer Sciences Information Technologies Business 


888-522-7486 www. ca p itol-co I lege, ed u 


jtting-edge, 
real-time 
iteractive learning 

idly accredits 








eration of wires. Check your moth¬ 
erboard manual for the correct 
order. You can install any set of 
connectors to any internal USB 
pin-out, so long as the same num¬ 
bers are installed on the same set 
of pins. 

Finally, attach the power 
cables. Some motherboards, 
including all Pentium 4 boards, 
require two power connectors. 
First attach the standard, 20-pin 
ATX power connector; then con¬ 
nect the four-pin ATX12V plug. 

Installing Storage Devices 

The Wavesonic case has ample 
capacity for storage. You can add 
an optical drive, two hard drives, 
and a floppy drive, if you so 
desire. We opted for a combo 
floppy/USB 2.0 memory card 
reader and a CD-RW/DVD-ROM 
drive, in addition to our hard drive. 

First, remove the front panel 
of the case. You'll find a latch on 
the bottom of the front panel—a 
large lever you press into the 
body of the case. Press it and pull 
the bottom firmly outward to 
detach the front panel. (But don't 
pull too far, or you'll yank out the 
front panel cables.) The optical 
drive bay is attached with a pair 
of Phillips screws, while the hard 
drive bay uses thumbscrews. The 
hard drive bay pulls out with a 
convenient handle; the optical 
bay is latched into the case. 
Press the latch towards the body 
of the drive bay and slide the 
back of the case up and out. The 
floppy is mounted into the case 
body, and it requires brackets 
(that do ship with the case) for 
proper installation. 

The actual physical installation 
is pretty easy, but the order of 
events is the tricky part. Here’s 
how you do it: First, attach the sup¬ 
plied mounting brackets to the 
floppy, then install the floppy in the 
case. Now attach the floppy cable 
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SAVOR THE MOMENT 
Take a little time before 
sealing the case up to 
appreciate your handy- 
work. This allows you a 
few minutes to pat 
yourself on the back, 
and it gives your PC 
time to warm up. Check 
the BIOS to ensure that 
temperatures are con¬ 
stant and well below 50 
degrees Celsius; it’s 
only going to heat up 
further when you but- 


HOWTHE 
FINAL ONE 
LOOKS: 

COOL, HUH? 


and the floppy power cable. Next, 
install the hard drive by sliding the 
bay into the slot un-derneath the 
floppy drive. Be careful not to dis¬ 
lodge the floppy’s power cable or 
its data cable. Attach the hard drive 
power and data cables. Using the 
thumbscrews, lock the hard drive 
bay into place. 

Important: Clear out any wires 
or cables that may obstruct the 
top of the heat sink fan. Attach the 
power and data cables to the 
optical drive, and slide it into place 
by angling the front of the bay 
down, then sliding along the guide 
until the latch locks. Using the two 
Phillips screws, attach the bay to 
the case. Check again to make 
sure no cables are obstructing 
vital airflow over the top of the heat 
sink. Now the storage compo¬ 
nents are installed. Let's install the 
expansion cards. 

Installing the AGP 
and PCI cards 

We're installing a high-perform¬ 
ance AGP graphics card and a 



Sound Blaster Audigy 2 ZS 
Gamer—actually a pretty easy 
task, at this point. The only tricky 
part comes if you're installing a 
bulky graphics card, like some of 
the double-wide nVidia cards. 
Interestingly enough, it's not the 
width but the backside heat 
sinks that can get in the way. 

A long card may be a bit of a 
chore to install, though, because 
you'll need to maneuver some 
cables out of the way. Be careful 
during this step. It's very easy to 
actually break off a motherboard 
capacitor by accident. Just a little 
too much pressure as you're shift¬ 
ing around an IDE cable and you’ll 
have a dead motherboard. One 
last thing you might want to do is 
dress the cables with some ties. 
Tiebacks, that is, not neckties. 
Carefully corralling the cables will 
improve airflow and thermal dissi¬ 
pation. It will also keep a stray wire 
from slipping into a fan and wreak¬ 
ing havoc. 

At this point, you’re ready to 
rock. Boot the system (cross 
your fingers first) and enter the 
BIOS setup screen. You'll want 
to take a quick look at the system 
health screen to ensure that the 
motherboard and CPU temper¬ 
atures are reasonably constant 
and well below 50 degrees 
Celsius. After this, you'll want to 
disable the on-board audio 
(since a Creative Audigy 2 ZS is 
installed in a free PCI slot). 
Adjust your AGP aperture to 128 
or 256MB and set your PCI 
latency timer to 64. Check to see 
if the storage devices are prop¬ 
erly enumerated. You should see 
the hard drive and optical drive 
present. You’ll want to set the 
first boot device to be the opti¬ 
cal drive, so you can boot off the 
OS install disk. Now you can 
reboot with the OS CD in the 
drive and proceed to install the 
OS. Nice work! X 
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Here’s the editor’s set up 
just to whet your 
appetite. The Apex TV is 
no flat panel, but then 
again, it was only a few 
hundred, not a few grand 
Regardless, it’s the ease 
of use that matters most, 
and here’s where our 
PVR shines: Its simplicity 
belies its power. 
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EXTREME PERSONAL 

VIDEO RECORDER 


When an ordinary TiVO just won’t pass muster, consider our 

plans for the ExtremeTech version. / Dave Salvator 

T he living room PC: the Promised Land of computing, where our entertainment centers are intelligent and PCs are 
incredibly easy to use. Yeah, right. Though we're not there yet, we're getting ever closer to the day when every fami¬ 
ly member (not just the house sysadmin—that's you, in case you missed it) can fire up the PC media appliance, access 
stored music, video, and photos, and record television off the air, from cable, or from Webcasts. Soon we'll be able 
to see this device as just another component in the rack. Here's the challenge: It has to be versatile, powerful, and 
fast, yet stupid-simple to use. If you're the only one playing around with this appliance, go ahead and make it as byzantine as 
you want. If you want to let other family members watch TV too, it must be remote-control, just like a DVD player. It has to be 
conversant in multiple media types. The interface has to be easy to use and readable on a TV. And everyone in the family must 
be able to use it without a six-week training course. 


We take the guesswork out. With this rig, 
you can watch DVDs, watch and record TV, 
rip and store audio, capture and store home 
video, create your own DVDs, and serve all 
that media up to the rest of your home net¬ 
work. You can also surf the Web, run PC 
games, and do just about anything else... 

Case/Power Supply The Antec 
Sonata's combination of a 380-watt power 
supply, a sleek design, and lower overall 
noise output makes this case a very good 
candidate for our Extreme PVR system. 
Couple this case with a Zalman ducted 
CPU fan and you’ll keep overall fan noise 
to a minimum. In this enclosure, the drive 
bays face the side of the case, and drives 
are mounted on trays with screws. The 
trays have attached rails, which then slide 
into the bays. The trays themselves have 
rubber grommets at the contact points, to 
minimize vibration transfer from drives. 

Motherboard We went with an Intel 


865PERL motherboard, which uses the 
Springdale chipset. This chipset is nearly 
identical to Intel's flagship DDR chipset, the 
875, right down to support for Serial ATA 
and dual-channel memory. The primary dif¬ 
ferences lie in Intel’s Performance 


Acceleration Technology (PAT for short), 
and the 875's support of ECC memory. PAT 
optimizes memory accesses on the front¬ 
side bus for lower latencies, and therefore 
more performance. The 865PERL has been 
rock-solid since the first day we fired it up 


Tech Toolbox 

IE3I Bill of Sale 

Case Antec Sonata 

Motherboard Ir.rei 865PERL 

CPU Intel Pentium 4 2 8GHz 

Graphics Card ATI All-In-Wonder Radeon 9800 
Memory 512MB Corsair 400MHz DDR 
Western Digital Wl 


Hard Drive 
Sound Card 
DVD Drive 


Sound Blaster Audigy 2 
Philips DVDRW 228 
Gyration Ultra Cordless 

Windows XP Home 
Snapstream Beyond TV S 
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Audio Codecs 


oy: jason ^ 

M il 

■ 


By: Jason Cross 

I illions of people digi¬ 
tize their CD collec¬ 
tions without giving 
half a thought to the 
format Why? Most people are 
chumps. They pick an applica¬ 
tion they like and use whatever 
the default settings are. You 
and I know better. We want the 
best-sounding audio, the small¬ 
est files, and complete compat¬ 
ibility with our portable players. 
But which format to choose? 
Compatibility is crucial, of 
course. We all have different 
audio devices, and it doesn’t 
matter how good your music 
sounds if it won’t play on your 
hardware. Encoding time is 
another consideration, but hon¬ 
estly, modern computers 
encode audio so quickly that 
the speed difference between 
formats is in practical terms a 
nonissue. Quality is paramount, 
though: Which codec and set¬ 
tings sound.best to normal 
people under normal listening 
conditions? 

There are literally dozens of 
audio codecs, but only a few 
are really relevant For our test¬ 
ing, we focused on the four 
most popular ones: MP3, AAC, 
Windows Media Audio 9 
(WMA), and Ogg Vorbis. We 
picked four audio clips that 
present different challenges to 
compression schemes and 
encoded them with each codec 
at bit rates of 64 kbps, 128 
kbps, and at a variable bit rate 
with 98 percent quality. We 
then converted these audio 
clips to standard CD audio 



EXTREME 

CONTRIBUTOR: 

Jason grew up with 
early Apple comput¬ 
ers, and even at that 
young age would tin¬ 
ker with them, adding 
80-column cards and 
additional RAM chip 
by chip. He was 
sucked into the PC 
world by his friend's 
4.77 MHz 8088, the 
very height of tech¬ 
nology for the time. 


tracks, which our panel listened 
to on their best home audio 
equipment and then rated from 
1 to 5—higher scores were bet¬ 
ter. Note that this was a blind 
test; the listeners had no idea 
which track represented which 
codec or bit rate, and each CD 
had a different track order, 
selected at random. 

At the space-saving rate of 
64 kbps, Ogg Vorbis clearly 
performed best The low-pass 
filters employed by these 
codecs are very aggressive at 
this bit rate; the Ogg Vorbis fil¬ 
ter is set to a much higher fre¬ 
quency, and this no doubt plays 
an important role in its quality. 
WMA9 performed admirably; 
MP3 simply shouldn't be used 
at all, if possible. But even the 
best encoder didn't manage a 
score higher than 1.5: Files 
sounded as though they were 
being played back through a tin 
can and string. 

A rate of 128 kbps ain't 
exactly space-eating in today’s 
world, but it's twice as much 
data as 64 kbps, and that 
makes all the difference. MP3 
and Ogg Vorbis scored nearly 
the same, right around 4, which 
amounts to pretty good sound 
reproduction. AAC ends up 
matching WMA9 at this bit rate, 
and their scores look very 
good. The variable bit rate 
scores are lower than the 
scores for 128 kbps, even 
though we set our encoders to 
target a 98 percent quality rate 



and the resulting files were 
often two to*four times the size 
of the 128-kbps files. Also, the 
low-pass filters are much less 
aggressive with these high vari- 
able-bit-rate settings. So why 
the lower scores? The variable- 
bit-rate settings may be more 
accurate than the 128-kbps 
versions. Most of the noise in a 
recording resides at very high 
frequencies. The low-pass filter 
that eliminates high-frequency 
sound at 128 kbps may be 
removing some of the subtle 
nuances of a recording, but it 
also eliminates most of the 
inherent noise. Our audience, 
not knowing what codecs or bit 
rates they were listening to, 
may have thought the variable- 
bit-rate encodings sounded 
worse than the 128-kbps sam¬ 
ples because they more accu¬ 
rately reflect the noise in the 
source material. 

Both AAC and Ogg Vorbis 
made very strong showings here, 
and we have no problem recom¬ 
mending both based purely on 
sound quality. Unfortunately, they 
both have limited adoption in 
hardware, which limits their use¬ 
fulness. AAC has an advantage 
with the iPod-one of the very 
few devices to support the for¬ 
mat Ogg Vorbis's main advan¬ 
tage is sound quality, especially 
at the low 64-kbps bit rate. 
WMA9 seems to hit the sweet 
spot between quality and com¬ 
patibility. There are a great many 
popular applications that support 
the standard for both 
encoding and decoding, 
and all the popular portable 
players support the format 
It often scored highest in 
our listening tests, and 
when it didn’t, it was close. 
The main drawback is its 
lack of compatibility with 
the iPod-and the fact that 
it’s from Microsoft, of 
course. 
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YOU'RE IN CONTROL 


NEVER MISS ANOTHER MINUTE WITH SAGETV™. 


Some things just can’t be missed. Thankfully, there’s 
SageTV. SageTV is the most comprehensive personal 
video recording technology on the market, letting you 
record, watch, pause, and fast-forward through your 
favorite shows, all from the power of your PC. And with 
SageTV’s integrated program guide, you can search 
for and record programs by name, actor, subject and 
more—no more channel surfing! Intelligent video 
recording even automatically records shows based on 
your interests. 


SageTV also gives you total control over your personal 
media. Access your music, photos, home videos and 
play DVDs while you’re recording. And you can do it 
all from the comfort of your couch with a remote. No 
subscription fees, extra equipment, nothing—just a PC 
with a TV tuner card and you’re set. The bottom line? 
If you’re a control freak, SageTV is your new best friend. 

To learn more about fostering your control issues, visit 
www.sage.tv today. 









for this system: We have yet to see 
a single blue screen of death. Plus 
it has motherboard-down USB 
2.0, Gigabit Ethernet built in to the 
chipset, and a discrete FireWire 
solution—that’s three very fast data 
pipes for getting multimedia bits in 
and out of this box. 

CPU We went with a 2.8-GHz 
Pentium 4 with the 800-MHz front¬ 
side bus, which for playback is 
really overkill. For encoding, how¬ 
ever, you want horsepower and 
lots of it, so you can get through 
those progress bars faster. In 
addition, this box can deftly run 
any PC game you'd want to play 
in your living room, though it’s true 
there aren't many PC games you 
can play easily from your couch. 
But sports titles are a notable 
exception, and this machine will 
run them with aplomb. 

Graphics Card For an 
extreme rig, there's really only one 
choice, and that's the ATI All-ln- 
Wonder Radeon 9800 Pro, which 
combines ATI’s years of experi¬ 
ence making these versatile prod¬ 
ucts, the venerable Radeon 9800 
GPU, and ATI's polished set of 
multimedia apps, which now 
includes the EazyLook full-screen 
TV-friendly Ul. A great feature of 
the All-in-Wonder Radeon 9800 
Pro is the optional component 
video output adapter, which can be 
purchased direct from ATI for $29. 
This lets you connect the graphics 
card directly to your HDTV, sup¬ 
porting 480i, 480p, and the true 
HD 720pand 1080i resolutions. If 
you're interested in a low-cost 
graphics/tuner, check out the 
nVidia Personal Cinema or All-In- 
Wonder Radeon 9000; you can 
get either for under $200. 

Sound Card We went with 
the Creative Audigy 2 ZS Gamer; 
for around $110, it gives you all 
the functionality you need for DVD 
(video and audio), TV, and gam-ing 
audio. The card supports seven- 



► Finding the right 
case makes a world 
of difference, turning 
an ordinary PC into 
something that 
looks and feels like 
an appliance. We 
like cases from 
Ahanix, Hush 
Technologies, Antec, 
and.'Sitverstone. 

► Fan noise ends up 
being a surprising; ‘ 
irritant when you're 
trying to watch a 
movie. If you can't 
afford (or aren't 
interested in) a spe¬ 
cially designed case, 
swap out the built in 
80mm case fans 
for slower moving 
92-mm models. 

► If you feel up for 
adventure, consider 
helping out with the 
myriad Linux proj¬ 
ects that are cur¬ 
rently being devel¬ 
oped. We're fans of 
MythTV, for one., 

p Changing chan¬ 
nels on a set-top 
box box is often a 
necessary evil: Many 
cable companies 
routinely scramble 
all their signals. An 
IR blaster will let 

! your PC do the work 
of your cable 


channel output (6.1, analog-only), 
DVD-Audio (analog output only), 
and Dolby Digital (via analog or 
S/PDIF). We suggest installing a 
minimum of Creative’s copious 
bundled software, since you 
won’t need much of it for this 
machine. In fact, all you really need 
is a mixer and the EAX effects 
panel to tweak your audio output. 

Hard Drive We've made the 
switch, and it feels so good...to 
SATA, that is. It took a while for 
capacities to make sense for a 
PVR, but the Western Digital 
Caviar SE WD2000JD (a 200GB 
drive for just $150) makes the cut. 
A 200GB drive holds nearly a 
quarter of a terabyte. That should 
cover most of Monster Garage, 
right? Recall, however, that even 
recording a “DVD-class” video bit- 
stream is still going to top out at a 
(non-)whopping 9.8 megabits per 
second, which is roughly 1.25 
MBps or 4.5GB per hour. Most 
DVD streams probably average 
between 3 and 5 Mbps or 
2.25GB per hour at the high end, 
so you should be able to get at 
least 90 hours of DVD-quality video 
onto that 200GB drive. 

DVD Drive The standards 
war between DVD+RA/V and 
DVD-R/W took a dramatic turn 
recently when Pioneer, one of 
DVD-R/W's staunchest support¬ 
ers, began producing combo 
drives. We're sticking with the 
Philips DVDRW228 combo drive, 
which is a DVD, CD-R/W, and 
DVD+/-RA/V drive all rolled up into 
one. This one can read and write 
just about anything and will play 
your DVD and DVD-Audio discs 
just fine, too. 

Keyboard/Mouse Gyration 
makes a USB RF mouse/key¬ 
board combination that features a 
light, laptop-size keyboard (with 
full-size keys) and a mouse with a 
gyroscopic sensor inside. The 
mouse arrives with rechargeable 


nickel hydride batteries and a 
recharger. Battery life is pretty 
good, and the unit can go several 
days between recharges. We real¬ 
ly like the well-designed recharg¬ 
er cradle, where you rest the 
mouse so it’s always charged. The 
keyboard runs on four AAA bat¬ 
teries but can’t be connected to 
the recharger, unfortunately. 

Remote Control We con¬ 
sidered adding the infrared 
StreamZap to the mix of compo¬ 
nents here, but ATI's Remote 
Wonder gets the job done quite 
well, particularly with our current 
TV watching/recording app of 
choice, Beyond TV. And because 
ATI’s remote is RF, it has a very 
long range: It will even drive a PC 
located in another room in your 
house. The range is so good, in 
fact, that ATI has a channel-selec¬ 
tion feature, so that you can assign 
a Remote Wonder to talk to a spe¬ 
cific PC on one channel and one 
channel only. That way, if you have 
a second Remote Wonder it won’t 
interfere with the first or its PC. 

Beyond TV 3 Of all the time¬ 
shipping apps we've looked at, 
Snapstream’s Beyond TV 3 does 
the best job of bringing together 
TiVO, scheduled recording, and 
video playback in a single pack¬ 
age, which features a friendly Ul 
any family member can navigate. 
Beyond TV works well with the All- 
In-Wonder 9800 Pro, and even 
features its own daemon for the 
Remote Wonder. 

PowerOVD 5.0 XP Beyond 
TV is just for TV, however; it lacks 
its own DVD decoder. ATI’s DVD 
decoder does a great job, but we 
wanted to go all out for this 
Extreme PVR. In order to get DTS 
decode support, as well as a great 
video decoder, we installed Cyber- 
Link's PowerDVD 5.0 XP. In addi¬ 
tion to DVD playback, PowerDVD 
does screen captures, multi¬ 
channel audio, and even DivX. X 
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HyperKore Gaming Systems are not clones of what other manufactures are 

ALREADY PRODUCING. OUR SYSTEMS ARE INDIVIDUALLY HAND CRAFTED BY A SELECT TEAM OF 
SPECIALISTS. Each SYSTEM IS NOT ONLY FINE TUNED FOR PERFORMANCE AND SPEED, BUT 


For More Information Visit. 


H K-Xtreme shown 
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BUY IT 

THE EXTREMETECH 
GUIDE TO BUYING 


HDTV 


Buying a digital 
television can be 
an exercise in 
frustration and 
anxiety. Like 
Alice’s trip 
through the 
looking glass, it 
seems surreal 
and inviting, with 
promises of a 
digital Wonder¬ 
land. But there 
are dead-end 
traps for the 
unwary. We cut 
through the con¬ 
fusing jargon and 
conflicting claims. 

/ Loyd Case 


W ho knew mere television could get so complicated? The different formats, television tech¬ 
nologies, and even inputs are enough to make your head swim. First things first: Before 
you rush out to buy your swank new high-definition TV, you need to figure out how you 
plan to receive your HDTV signals. There are three primary sources: satellite, cable, and 
over-the-air broadcasts. Over-the-air broadcasts are akin to traditional broadcast TV, except 
that signals are broadcast digitally and offer higher bandwidth. Quality varies from one region to another, or 
even within regions. When HDTV broadcasts were first initiated, some locales suffered from severe multi- 
path problems: Reflections from buildings would cause multiple ghost images on screen. That’s been solved 
for the most part, but if your primary source will be broadcasts, you'll need a good antenna. One place to 
start your search is the CEA's antenna site, www.antennaweb.org. It lists the best type of antenna for you, 
based on the type of building you’re in and the presence or absence of nearby high structures. What you'll 
need is either an HDTV with a built-in ATSC broadcast tuner or a display-only monitor and an external tuner. 
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Cable networks lagged behind in deliv¬ 
ering high-definition television. Part of that 
was an infrastructure issue: The compa¬ 
nies had to invest in new equipment to 
support HDTV. But part was organiza¬ 
tional, too. The cable companies wanted 
to avoid the proliferation of delivery mech¬ 
anisms. This was driven by the HDTV 
manufacturers, who wanted to avoid the 
early mistakes of digital cable, such as 
multiple set-top boxes that wouldn't work 
across different areas. So they worked 
through Cable Labs and developed a uni¬ 
fied standard for cable HDTV. 

The core standard is called Cable- 
CARD, which defines both a delivery and 
identification mechanism for cable HDTV 
tuners. If you have satellite TV, then you’ll 
instantly understand how CableCARD 
works: The ID mechanism is similar to the 
satellite system's smart cards. Quite a num¬ 
ber of HDTV manufacturers have commit¬ 
ted to building in CableCARD-equipped 
tuners, so if you're interested in obtaining 
HDTV from your cable provider, you'll want 
either a CableCARD-ready TV or an exter¬ 


nal set-top box that supports the standard. 
Few HDTVs support CableCARD today, 
but many are expected to shortly. 

By the way, the first-generation 
CableCARDs do not support interactive 
services like video on demand; you'll still 
need a set-top box from your cable 
provider to use those features. New “two- 
way" CableCARDs supporting interactive 
services are due next year. Some inter¬ 
active services (such as pay-per-view 
movies) will still be available but will 
require a phone connection. 

The two major satellite providers— 
DirecTV and Dish Network—have both 
been delivering HDTV content for some 
time now. Dish Network is even offering 
bundle deals that include direct-view or 
rear-projection HDTVs. The only downside 
is that the signal is heavily compressed: 
Some satellite high-definition signal 
streams are compressed to as little as 5 
to 8 megabits per second (Mbps). 
Needless to say, this has an adverse effect 
on image quality. (A properly compressed 
1080i signal stream moves at around 19.2 


Mbps.) A new satellite TV service, 
VOOM, is stepping into the breach. 
Launched by Cablevision, VOOM is com¬ 
mitted to delivering HDTV signals at a min¬ 
imum rate of 12 to 13 Mbps. The service 
is ramping up pretty rapidly, but it's still the 
new kid on the block. Whether it will suc¬ 
ceed or fail depends, of course, on how 
many subscribers Cablevision can sign up. 

DTV vs. HDTV 

T o qualify as HDTV, the broadcast 
(and the display) must support a 
resolution of 1080i or 720p. Of 
course, some low-cost analog TVs can't 
even deliver full-resolution standard TV 
images. The key point is that 1080i is inter¬ 
laced. A full frame consists of two 1,920- 
by-540-line fields, offset slightly. Your brain 
combines the two fields, so you see a sin¬ 
gle, full frame. On the other hand, 720p 
is progressive, so the entire frame is out¬ 
put to the display. The field rate of stan¬ 
dard 1080i broadcasts is 60 Hz, and the 
frame rate is 30 Hz, whereas the frame 
rate of 720p is 60 Hz. 
















You might be confused when 
you hear a discussion about the 
similarities between digital televi¬ 
sion (DTV) and high-definition tel¬ 
evision (HDTV). Both have the let¬ 
ters DTV in their respective 
acronyms, but they don't mean the 
same thing. HDTV is, in fact, a 
subset of digital television. HDTV 
refers only to 720p and 1080i. 
Digital television simply means that 
the TV signal is broadcast digital¬ 
ly, whereas the actual resolution 
can vary from 480i to 480p to 
720p to 1080i. But only the 720p 
and1080i resolutions qualify the 
image as high-definition. 

HDTV is compressed using 
MPEG-2 before it’s broadcast. A 
properly compressed HDTV sig¬ 
nal delivering 1080i content trav¬ 
els at about 19.2 Mbps, but the 
actual bit-stream rate can vary. 
Note that some HD content 
providers compress the signal to 
a greater degree, so you may see 
attempts to deliver streams that 
are as low as 5 to 6 Mbps. 
Unfortunately, there is no easy 
way for a consumer to determine 
the actual bit rate, other than see¬ 
ing decreased image quality. In 
fact, many HDTVs don’t even tell 
you the active display mode 
(1080i, 720p, 480p, or480i), and 
none of today’s HDTV sets can 
display all the formats natively. 

Resolution 

Confusion 

T he fact that two different, 
supported HDTV resolu¬ 
tions exist is the source of 
great confusion. After all, if you 
have a display that supports 
720p, how can it display 1080i? 
Any PC user with a multiscan 
monitor (as most are, these days) 
can probably guess that the dis¬ 
play will sync to different resolu- 


If you want a 
true HDTV 
experience, 
find a TV 
that supports 
either 1080i 
or 72flp. You 


out of a 
1,024-by- 
768 display, 
but it's not 
true high- 
definition. 


1 


720p 
1080 

I DVD;Video 
| 480p (Digital Television) 
§”"480i (Standard Definition TV)" 
To qualify as BC 


1,280 x 720, progressive scan 
1 , 920 x 1,08 0, inter laced 

_720 x 4 80, progres sive scan 

704 x 480 progressive scan 
^ i 704 x 480,"interlaced 

If 10801. To say you watched HD, your TV has t< 


tions. That's part of the story, but 
it’s not the entire picture. 

In fact, a 720p HDTV can dis¬ 
play a 1080i image and vice 
versa. The TV simply downscales 
or upscales the image as needed. 
But since the image consists of 
multiple frames (or fields ), it's 
challenging to scale the image 
properly. Some TVs handle scal¬ 
ing better than others. In fact, 
you'll see TVs with all kinds of 
oddball resolution figures. We 
randomly sampled actual digital 
televisions, to measure their 
native resolutions: Actual resolu¬ 
tions were all over the map. We 
sampled six TVs; two of them— 
42-inch models from Panasonic 
and NEC—don't offer true HDTV 
resolutions. But they will down- 
scale high-definition streams to 
their native resolutions. 

The key is this: If you want a 
true HDTV experience, find a TV 
that supports either 1080i or 
720p. You may get a pretty darned 
good picture out of a 1,024-by- 


768 display, but it's not true high- 
definition. Be sure to check the 
native resolution of any digital dis¬ 
play before you buy it. Actually, 
only a small handful of TVs sup¬ 
port (or come close to supporting) 
the true 1,920-by-1,080 resolution 
of 1080i, so sets claiming native 
1080i aren’t really at that level in 
horizontal resolution. Advertising 
and spec sheets are littered with 
terms like virtual HD, 1080p 
input, and other meaningless 
expressions. Make sure you nail 
down the native resolution and 
that it's really at least 720p. 
Otherwise, what you're getting is 
an image that's scaled to a lower 
resolution. Many low-cost plasma 
sets with resolutions of around 
852-by-480 are listed as EDTVs, 
and though they can look darn 
good for DVD content, they are 
not high-definition. 

One final note: This year, we’ll 
see a considerable number of fair¬ 
ly pricey displays that are truly 
1,920 by 1,080 pixels. These are 




Panasonic TH42PA20UP 42" Plasma 
PanasonicJH50PX20UP 60” Plasma 
Pioneer ProKXXJMDI 50" Plasma 
NE C PlasmaSync 42XM2_42" 
Samsung HLN507W*5CT DLP 


1366x768 

1280x768. 

1024x768 (widescreen)__ 
TV ' 1280x720 


Sony K DF-60XB R950 60" LC D Rear - P roj ect i o n TV. 

" Mitsubishi WL-92913 82' LCoS~RearrProie5ion TV 

A720p HDTV car 
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DISPLAY 

TECHNOLOGIES 

Methods for getting the picture onto your screen are among the fastest evolving technolo¬ 
gies in consumer Electronics today. Here’s a quick breakdown of what’s hot / Loyd Case 


Cathode-Ray Tube 

CRTs are purely analog devices. If 

you hook your PC up to a CRT - 
phWTVj you nisiy be surprised to ' 
\ ftethat it can 'support' merely 
1,024-by-768..,tf you’re lucky. But ; 
; since 1080; Is ir-te-laceo. the TV ’ 
. only needs to support 540 actual 
lines of resolution. The horizontal 
scan lines aren't treated as pixels 
Tjytfep time the eteptsrpn beam 
, pairtts the tine, the gating, 1 factor Is • 
electron' beam spot size along with 
the number of holes or slots in the I 
tube mask. Additionally, CRTs are 
‘ SM the fe^^wys available to 
resolve standard television; The 1 
analog nature of the CRT-masks 
the image defects in NTSC TV, 

And CRTs can resolve better 
5 details ip. deep blacks, though the 
best digital displays can look pretty 
'good. Also, CRT HDTVs have the 
benefit of being considerably 
, cheaper than their digital cousins. 

DLP Rear-Projection TVs 

All Digital Light Processing (DLP) 
rear-projection TVs currently ship¬ 
ping support 720p and use Texas 
Instruments Tiicromiiror chips. 
These are typically HD2 or HD2+ 
chips, though some newer models 
use Ti's HD3 chip. HD3 offers 
better low-light detail at a lower 
cost DLP rear-projection TVs are 
shallow (less than 20 inches deep) 
and light (less than 100 pounds). 
They have fairly wide fields of view 
from side to side, but the vertical 
viewing angle is toss robust DLP 
TVs often offer veiy bright images, 
but they lose detail in very dark 
scenes. This makes (hem good for 

lots of windows, but they’re not 


The 55-inch Philips Cineos 
55PL9774/37 costs about $3,600. 


ideal for movie buffs who like to panels. Like DLP LCoS is reflective 

watch in darkened rooms. :• -, iy/beraaspbnels In LCD rear-pro- 

jectors are transmissive-that is, 


LCD Rear-Projection TVs : ghi shines through them). The big 
Picture three high-resolution LCD news in LCoS is Intel. As part of its 

. carrels, each wilvfadependeot . ..digital hirS^ife.fhtel will be 



You can find the 50-inch Sony Grand WEGA KF-50WE610 for $2,800. 


color filters to resolve the red, : buadinjj LCoS chips and light 

green, and blue portions of the engines. The first chips will support 
light spectrum. That s an LCD rear- 1,280-by-720p, with-1 ,S20-by- 

projectionTV. Ught^feewbed ' 1.080p following ;ater. To elate, 

through the panels, then routed LCoS units have been fairly 

through an optical subsystem to high-priced, though -- 

the screen. These TVs are some- you can find some I 

what heavier than DLP rear-pro- models.with prices I 

jection units, but they're still con- comparable to those I 

siderably lighter than CRTs. Like of equivalent DLP I 

DLP rear-projection TVs, they are and LCD rear-projec- I 

fairly shallow, usually 22 inches or - tion TVs. I 

less for larger displays. LCD rear- I 

projection TVs have been faulted Plasma I 

for a noticeable “screen door" Plasma displays I 

effect, in which the area between consist of thousands 1 

the individual pixels is visible and of tiny cells contain- 
often'distracting, particularly in . ■ mg gases #w| are (ontfed 
bright scenes. Current rhodefe. jo||; : by euefortfipasstftgThrough the . 

seamless from a distance! though ' cell. The Ionized gas emits UV ‘ 

the lines are still visible up dose. energy, which excites a phosphor 
on one end of the cell. Three 

LCoS cellared, blue, and green-make 

LCoS is short for liquid ays- up a single pixel of a plasma dis- 
tal on silicon. It’s a way of play. The resolutions of plasma 
building a small LCD device displays vary greatly, but most true 
using silicon wafers as the high-definition panels are at least 
substrate instead of amor- 42 inches in size. Plasma TVs, 

phous silicon, the primary while thin, are heavier than digital 

material for current LCD flat rear-projection TVs and LCD flat* 


weigh in excess of 200 pounds. 
Plasewaf anels have viewing 
angles .Voider that), those of LCD 
flat panels and even most digital 
rea r -projection panels. And plas¬ 
ma panels offer faster response 
:;t1ttni^r..^!3;TrTfs^e'.gh!0stfTi i g‘-is, ; ’far ■ 

Jess prevalent Plasma TVs carry 

some danger of burn-in, and they 
decay over time, but today’s plas- 

mas offer substantially longer life 
Spans-than older ones. 

LCD 

light; SjKtjfejeafefwejf, suited for 
daytime viewing, in lighted rooms, i 
Also, it’s quite easy to bjj$4 
high-resolution LCD panel. So 
true 1080p LCD panels at 42 . 
and even 46 inches are alreaoy 
available. Panel sizes of 60 :nch- 
: : es ;tfi^! : ;ajjive;,nexf.year, but net in 
; . large quantities. Even small LCD 
TVs, such as the widely available' ; 1 
1 Tench wide-screen,units, offer j 
t^O^-WOp resolution or bet- 1 
ter. Manufacturers are working ■ 
hard to overcome some of "the 
shortcomings of LCD panels. 
Response times are down to 25 
mp'or less, although true "gray-to- 



This 30-inch LG Flatron L3020T 
LCD panel sells for about $3,000. 


; .gray“ response times are stili 
j prettyfoh!^ 

color gamut isn’t as wide as tnat 
of plasma or CRT TVs. video pro- 
es-nc recnrology has 3 jdVij'- 

: tially improved color and v4eb/ x 
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often labeled "1080p.’' Note that 
no high-definition content provider 
actually broadcasts in 1080p, so 
1080p displays will deinterlace a 
1080i signal or upscale a 720p 
signal, as described earlier. 


Which 


Display 

Technologies 

M ethods for getting the 
picture onto your 
screen are among the 
most quickly evolving technolo¬ 
gies in the consumer electronics 
industry. The net result is a vast 
array of products, all with differ¬ 
ent feature sets and capabilities. 
The confusing morass of display 
types is probably the primary rea¬ 
son that people throw their hands 
up in the air and give up when try¬ 
ing to buy an HDTV. 

If you walk into a store today, 
you’ll find three types of high-def- 
inition displays. We'll walk you 
through them. 

Monitors. Although you may 
see these referred to as HDTVs, 
they are, in fact, not televisions, as 
they lack tuners of any type. If you 
buy a monitor, you’ll need to add 
a tuner. Note that most cable TV 
and satellite set-top boxes are 
tuners too, but if you want to 
watch HDTV, you’ll need a high- 
definition-capable tuner. Why 
would you buy an HDTV monitor? 
If you already have a HD-capable 
digital set-top box or satellite tuner, 
you really don’t need an integrat¬ 
ed tuner. You won't save a lot of 
money, though, by buying a mon¬ 
itor without an integrated tuner. 

HDTVs with standard 
NTSC tuners. These let you 
watch standard, analog TV off the 
air or through a set-top box. This 
may seem a bit odd. Why make 
a high-definition TV with a stan¬ 
dard TV tuner? The answer is 


connections 
your TV 
supports can 
affect other 
peripherals 
you buy in 
the future, 
and it 


how soon 
your newly 
purchased 
TV becomes 
obsolete. 


mostly historical. When these 
TVs were on the drawing board, 
off-the-air HDTV tuner technolo¬ 
gy was expensive, and the tech¬ 
nology was evolving so fast that 
many manufacturers didn’t want 
to risk integrating a pricey high- 
definition tuner that could quick¬ 
ly become obsolete. 

HDTVs with integrated 
high-definition tuners. The 
older models will likely have 
over-the-air, ATSC-only broad¬ 
cast tuners, which require an 
antenna and can only receive 
over-the-air broadcasts. Many 
newer HDTV displays shipping 
this year will ship with a high-def- 
inition, cable-ready tuner capa¬ 
ble of handling the QAM (quad¬ 
rature amplitude modulation) 
signal that cable broadcasters 
will use to pipe HDTV signals 
over your cable TV link. Note 
that you will really want a 
CableCARD-ready high-defini- 
tion tuner if you really plan on 
buying high-definition cable TV 
service. CableCARD uses a 
type of smart card to identify and 
authorize the user of the unit. 

To date, no major supplier of 
HDTV displays is shipping an 
HDTV with an integrated satellite 
HD receiver. We don’t have the 
space here to go into the pros 
and cons of the various display 
technologies—that’s a story in 
itself. But we’ve provided you 
with a quick-reference guide to 
give you some basic facts (see 
“Display Technologies"). 

HDTV Pricing 

T hat sexy, 61-inch plasma 
HDTV may be enticing, 
until you realize that it will 
set you back as much as 
$15,000. On the other hand, a 
60- or 61 -inch rear-projection dig¬ 
ital TV that’s less than 20 inches 


deep may cost well under 
$5,000. And you can find 50-inch 
CRT rear-projection units for 
under $2,000. 

The pricing landscape is shift¬ 
ing pretty rapidly. More plasma 
and LCD TV manufacturing 
capacity is coming on line this 
year, so prices should stabilize or 
even come down a bit. But the 
cost of actually making the pan¬ 
els is fairly fixed, so big, thin dis¬ 
plays will likely remain very 
expensive. Digital rear-projection 
TVs, however, will be trending 
down the price curve this year. By 
year's end, we could see 40-inch, 
720p rear-projection units selling 
for as little as $1,500. That's 
approaching the price of lower- 
cost CRTs. So if you're in the mar¬ 
ket for these types of HDTVs, you 
should keep a watchful eye on 
pricing, especially around the hol¬ 
iday shopping season. 

Making the 
Connection 

W e almost forgot to 
mention one impor¬ 
tant item you need to 
consider: how to route the video 
and audio signals. Most HDTVs 
have a broad array of connection 
types, but certain choices may be 
preferable to others. This may 
seem like something you need to 
worry about only after you bring 
your HDTV home. But which con¬ 
nections your TV supports can 
affect other peripherals you buy in 
the future, and it may even deter¬ 
mine how soon your newly pur¬ 
chased TV becomes obsolete. 

Almost all current HDTV dis¬ 
plays offer component video 
inputs. Component video con¬ 
nections come in two flavors: 
those with external sync (typically 
five connectors) and those with- 
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out (three connectors). In both 
setups, the signal is split into 
three components, usually 
labeled Y, Pb, and Pr. The Y com¬ 
ponent is not the color yellow but 
the luminance (or brightness) of 
the signal, and it delivers the 
gray-scale image. Pb and Pr rep¬ 
resent, respectively, the differ¬ 
ence between the blue signal 
and the luminance and the dif¬ 
ference between the red signal 
and the luminance. 

Since almost all high-defini- 
tion displays ship with compo¬ 
nent video inputs, this is a good 
fallback, even though it's not a 
truly digital signal path. The qual¬ 
ity of the component video signal 
depends greatly on the digital-to- 
analog signal conversion that 
occurs in the set-top box or 
HDTV tuner before the analog 
signal is sent to the HDTV. If the 
TV is a true digital display, an 
additional analog-to-digital step 
occurs inside the TV itself. Given 
those conversion steps, it would 
be great to keep the signal entire¬ 
ly digital. And in fact the industry 
is moving rapidly towards an all- 
digital transport chain. No fewer 
than three different digital delivery 
mechanisms now exist for mov¬ 
ing the signal from the digital 
tuner to the HDTV. 

The first of these—and the 
earliest to arrive—is FireWire 
(IEEE 1394a). For a while, it 
looked as though FireWire 
would become the de facto stan¬ 
dard, especially as High-band- 
width Digital Content Protection 
(HDCP) was added to systems 
that supported FireWire. That 
would have been great: FireWire 
can also act as a networking 
mechanism, allowing multiple 
peripherals to connect. Sad to 
say, FireWire was for the most 
part a no-go. A number of man¬ 


ufacturers do still support it, of 
course, most notably Mitsubishi, 
which uses FireWire in its line of 
HDTVs and in a number of set¬ 
top boxes and digital TV tuners 
that deliver high-definition con¬ 
tent. A few high-end DVD players 
and A/V controllers also support 
the standard. FireWire can even 
deliver digital audio signals as 
well as digital video. 

A more common method of 
delivering the video part of the sig¬ 
nal is DVI-D. DVI, or Digital Visual 
Interface, is commonly available in 
LCD computer displays. DVI-D, 
which passes only digital signals, 
is the connection of choice for 
many HDTV displays today. Plus 
there's an added bonus: Every 
HDTV with DVI supports HDCP, 
required for sources that deliver 
DVI-D signals. 

But DVI is also being phased 
out for yet another connection, 
known as HDMI (High-Definition 
Multimedia Interface). HDMI is a 
very high-bandwidth standard (it 
runs up to 5 gigabits per second), 
and it supports HDCP as well. 
This is much higher bandwidth 
than FireWire’s 480 Mbps, so its 
useful life is potentially longer. 
The internal video signal is also 
compatible with DVI, so integrat¬ 
ing HDMI into new hardware is 
fairly straightforward. Unlike DVI, 
HDMI also serves as a digital 
audio transport and can serve up 
full 7.1-channel digital audio as 
needed by the A/V electronics. 

Your best chance of avoiding 
obsolescence is to buy peripher¬ 
als that support HDMI. Bear in 
mind that HDMI is fairly new, but 
the consumer electronics com¬ 
panies are aggressively deploying 
HDMI-equipped displays, A/V 
receivers, DVD players, and set¬ 
top boxes this year. If you don't 
own HDMI gear currently, other 


A 61-inch plasma 
HDTV may be 
enticing, until 
you realize that 
it will set you 
back as much as 
$15,000. On the 
other hand, a 
60- or 61-inch 
rear-projection 
digital TV that's 
less than 20 
inches deep may 
cost well under 
$5,000. And you 
can find 50-inch 
rear-projection 
CRT units for 
under $2,000. 


connection methods will be sup¬ 
ported for years to come, so don't 
start tossing out all your gear 
immediately. In fact, if you buy a 
DVI-equipped HDTV today, sim¬ 
ple HDMI-to-DVI converters will 
be readily available. 

Final Thoughts 

W e've only barely 
scratched the sur¬ 
face of HDTV tech¬ 
nology in this overview. Once you 
bring your HDTV home, issues 
like image calibration, tweaking 
the audio setup, and integrating 
an A/V preamp or receiver all add 
to the volume of stuff you have to 
know. It’s a far cry from buying a 
27-inch NTSC TV and plopping 
it down in the family room. 

The situation is made more 
difficult by the cost. Even low- 
cost HDTV is still considerably 
more expensive than basic TV. 
But the cost of smaller units is 
dropping rapidly. Recently, one 
editor at PC Magazine bought a 
26-inch Samsung wide-screen 
HDTV for under $700. But once 
you get the HDTV set itself, you’ll 
find it all too easy to start ratch¬ 
eting up the ante. Do you want a 
full home-theater A/V setup with 
six or seven speakers and a sub¬ 
woofer? What about specialized 
seating? 

As these thoughts whirl 
through your head, just take a 
deep breath and focus on your 
goal. Maybe you do want the best 
possible home-theater system, 
right down to the popcorn maker 
in the corner. Or maybe you just 
want to watch “Monday Night 
Football" in high definition. Just 
remember to take your time and 
look at a lot of different TVs 
before making your choice. Your 
patience will be well rewarded, 
come game time. X 
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Take Your Game 
to the Next level 

January 21 - 28, 2005 — Park City, Utah 

Slamdance Film Festival and BAWLS are joining forces to create a platform for aspiring 
game developers to showcase their work on a national level. The Big C is the competition to get 
your game recognized. For more information and entry details, visit www.sMaiice.com 
$ 5,000 Jury Award leash and prizes] * $ 5,000 Audience Award [cash and prizes] 
Submission Deadlines: October 1,2004 - early deadline • November 14,2004 - final deadline 
first ion entries before tbe earlj/ deadline will receive one 12-pach ol BUMS anil official “Big E" tee shirt. 




















APPLIANCES 

& OTHER STUFF 



MORE DIY PROJECTS FOR THE GEAR-HEAD 

Y ou got your start working on computers, but there's so much 
more to create! It’s time to build on the knowledge you've 
gleaned putting together PCs. Start simply, with a little think- 
outside-the-box project: Use a GPS navigator and the 
included software to turn your laptop into a car naviagation 
system. Then move on to configuring and installing Linux. We show 
you how to set up a serious file server. And how about a high-definition 
TiVo system? Then the real building begins. If you’ve got broadband and 
a wireless network, you can set up a high-powered Wi-Fi network for 
your entire neighborhood to share. (Just beware the FCC-there’s a 
laundry list of regulations.) And finally, with the right collection of push but¬ 
tons, you can build an arcade controller just like the Pac-Man machine 
you loved as a kid. There’s so many great uses for technology, the only 
tough decisions is figuring out where to start. Try turning the page... 
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SHOW IT OFF & WIH « 


III tllB bOX /using a standard pc case/ 
outside tbe box fusing anything but a standard pi: easel 











Based on the book PC Toys 

© Wiley Publishing, 2004, PC Toys is part of Wiley's 
ExtremeTech series of books for hard-core technology 
enthusiasts, available at book retailers everywhere. 




BABY, YOU 
CAN GUIDE 
MY CAR 

GPS position identification 
anywhere on the Earth, digi¬ 
tal map data, and route 
computations on a laptop 
PC creates a navigator able 
to give you route directions 
from wherever you are to 
wherever you want to go. 
Make the entire Street Atlas 
USA 2003 program, as well 
as a GPS, permanent addi¬ 
tions to your laptop carrying 
case. On the road again... 


WHAT YOU NEED 



ExtremeTech Toolbox 
PLUS: 
GPS Receiver 
Power Converter 
Laptop PC 


BUILD YOUR OWN _| 

IN-CAR 

NAVIGATION 

SYSTEM 

Sophisticated maps, GPS, and speech technologies add up to 
automated assistance. Sometimes we all need a little help, be 
it living or computerized. / Barry Press and Marcia Press 

Y our partner was told to visit a new, plum client and handed a ticket to 
Tuscon, Arizona The client, according to the boss, is just outside of 
town, in Sierra Vista Your partner never returned and was never found. 
The client still wants to see someone, though, so the boss hands you 
a duplicate set of tickets and wants you on the plane this afternoon. 
You trundle off. Not directly to the airport, however—you.stop at your desk, fire up 
DeLorme’s Street Atlas USA 2003, and plot a route from the Tucson airport to Sierra 
Vista. Looking at the result, you conclude your boss is either homicidal or a moron, 
because Sierra Vista is slightly more remote than the middle of nowhere. 


Asking for Directions May Not Be a Guy Thing, but Electronics Are 

Let’s assume your boss isn’t homicidal (he must just be stupid). But you don’t have to be lost 
on the way out there. Follow these plans to build an in-car navigation system to watch over 
you. You'll need a GPS receiver, of course; try the DeLorme Earthmate we used, a DeLorme 
Tripmate, or any fully compatible NMEA receiver from Brunton, GARMIN, Lowrance/Eagle, 
Magellan, Rockwell/Conexant, or Trimble. We suggest a power converter to transform the 12- 
volt DC in your car to the 120-volt (or 240-volt) AC your laptop requires. You plug your usual 
laptop power brick into the converter. We’ve also used mobile laptop power adapters that plug 
directly into the 12-volt DC source (ours is from Xtend Micro, now part of iGo, at igo.enten- 
teweb.com ), but they’re significantly more expensive than a DC-to-AC converter. 


Driving with Your Navigator 

To set up your navigator, first install the GPS 
receiver in your car. Put it in a place where it has 
an unobstructed view of the sky; it has to talk 
to the geosynchronous satellite over the equa¬ 
tor that transmits the WAAS signal (short for 
Wide Area Augmentation System). The best 
spot is probably the junction between the dash¬ 
board and the windshield. A suction cup on the 
receiver’s USB cable anchors it to the wind¬ 


shield. We thought about suspending the 
receiver under our car’s convertible top, but the 
dash gives good enough GPS and WAAS cov¬ 
erage for all headings except due north, when 
the WAAS signal tended to disappear. And if 
the soft top had any conductive component, 
that placement wouldn’t have worked well. 
Similarly, if your windshield has a metallic 
screen, you may find GPS reception is poor. 

Most laptops include hardware and soft- 
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ware for power management If you skip 
a DC converter, turning off the LCD is the 
first thing you can expect the power man¬ 
agement to do: The display eats from 30 
to 40 percent of the total system power, 
Your system will continue, to monitor the 
GPS and announce turns with the display 
switched off, but if it spins down the disk 
or puts the laptop into suspend mode, 
everything stops. We countered by turn¬ 
ing on presentation mode, meaning all 
power management is temporarily turned 
off. Battery life suffers because of that, 
which is why we recommend a power 
converter for anything but short trips. And 
with the display off, you won't be able to 
monitor your progress on-screen. 

Once you get rolling, the rotating map 
view centered on the GPS location 
ensures the map display matches what 
you'll see out the windshield. Don’t be sur¬ 
prised when the directions seem inappro¬ 
priate. We've had the navigator tell us to 
turn onto a street when we had no choice 
but to follow a bend in the road, making 
the directed turn pointless. The navigator 
gives these false directions in response to 
street name changes or other information 
in the underlying map database. The nav¬ 
igator will tell you how to fix the problem 
When you make a wrong turn. The display 
will highlight the original route it plotted, 
the new route it's suggesting, and the path 
you eventually take. There's also a back- 
on-track function in the software that lets 
you command the computer to plot a new 



Combine Street Atlas USA 2003 (figure 2 
shows a map view from the program) with 
the great data from VisuaIGPS (shown in fig¬ 
ure 3) for the ultimate navigation aide. 

route based on your current location. 

Of course, driving with a GPS and 
navigator can lead you into trouble if 
you're not careful when you plan your trip. 
Enough cell phones, computers, and 
satellite visibility to kill a horse won't help 
if your ceil phone has no signal when you 
have a breakdown—you could be stuck 
Until someone shows up, 

The other problem lies in GPS coordi¬ 
nation. Imperfect alignment of the two to 
four satellites that track your position may 


lead to positioning errors. One of the ways 
you can improve the GPS estimate is to 
average position measurements over a 
log interval. The VisuaIGPS program 
(' www.visualgps.net/VisualGPS ) reads 
data from your receiver, decodes it, and 
plots the result (see figure 3). 

But back to you and your homicidal 
boss. When you return to your office, safe 
and sound, take note of his reaction. Was 
he really expecting you to come back? 
This should determine once and for all 
whether he's a killer. Or you could just 
check his nameplate: “Sorry Mr. Bundy, but 
i don't think I can work here any longer!' 

Future Projects 

We've set the stage for you, grasshopper. 
But Running Street Atlas USA 2003 with 
your GPS on your laptop is just the begin¬ 
ning of what you can do. And we’re not 
going to tell you how to do the rest of this 
stuff: We’re just going to leave you with a 
few ideas to get you started. If you build a 
Windows processor board and LCD into 
your car, you could include an MP3 library, 
a player, and a GPS navigator. You'll need 
to ruggedize the installation somewhat so 
that it can handle heat dissipation, shock, 
and vibration, as well as clean up noisy 
power. Sourceforge ( www.sourceforge 
.net) has lots of software you can use that 
works with an NMEA-compatible GPS, or 
you can use the commercial products 
we've listed here. You can also find a lot of 
useful information on GPS and NMEA at 
www.vancouver-webpages.com/peter. 

Different grades and elevations pres¬ 
ent varying loads on your car’s engine. If 
you find the engine is misbehaving on 
specific road segments, you can correlate 
data from your engine by time with a map 
trace recorded from the GPS data You 
can get the data out of your engine using 
the Davis Instruments CarChip, which 
interfaces with your vehicle's OBDII (On- 
Board Diagnostics II) system. 

Finally, many people are building wire¬ 
less hot spots in restaurants, airports, and 
other popular locations. They aren’t always 
well marked, but you can identify them and 
record their locations using Netstumbler 
( www.netstumbler.com ). Then you’ll know 
when and where you can surf for free. 
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CVCLONG X6" 

THEYX.L NEVER KNOW WHAT 

HIT THEM" 

■ AMD Athlon™ 64 FX-53 Processor w/ HyperTransport 
Technology 

■ Reflexxion™ Series Aluminum Case in Piercing Blue 
Metallic Automotive Finish 

■ Zalman CNPS7000 Super Quiet High Performance 
CPU Cooler with Arctic Silver 5 

■ Hypersonic Silencer Package for Reduced Fan Noise 

• 1024MB Corsair Twin-X PC3200 DDR RAM 

• ATI Radeon X800 Graphics 256MB 

■ 500GB 7200rpm Serial ATA-150 HDD w/ 8MB Cache 
in RAID-0 Configuration 

■ Plextor 12X DVD+R/W Optical Storage Drive 

■ Combo 7-in-l Floppy + Digital Media Reader/Writer 

■ Creative Labs SoundBlaster Audigy2 ZS Audio 

■ Klipsch ProMedia 5.1 ULTRA THX Surround 

■ Microsoft Windows XP Home Edition 

■ Custom Disaster Recovery DVD / Benchmark Report 

■ 3-Year Platinum Warranty w/ 24/7 Toll-Free Tech 
Support and Next Business Day Onsite Service 

■ $3999 or Configure & Price Online 



The AMD Athlon ™ 64 Processor offers 
full throttle technology for immersive 
gaming and amazing digital media. 


AVIATOR AX7 

TAKE PLIGHT AND BREAK 




■ 3700+AMD Athlon™64 DTR Processor w/ PowerNowl™ 
and HyperTransport Technology 

• 1024MB PC3200 DDR400 Low Latency RAM 

■ ATI Radeon Mobility 9700 w/ 128MB & TV-Out 

■ Optional Reflexxion Series™ Piercing Blue Metallic 
Automotive Finish 

■ Built-in TV Tuner with Remote 

■ 60GB 7200rpm Ultra ATA Hard Drive with 8MB Cache 

■ 8X Dual Layer DVD1R/RW/ CD-R/RW Drive 

■ 17" WSXGA+ 1680x1050 High Contrast LCD Display 
with Super Clear Glossy Surface 

■ Built-in 802.11b/g TURBO 108MBit Wireless Network 

■ Gigabit Ethernet Controller / V.92 56K Modem 

■ Microsoft Windows XP Home Edition 

■ Custom Disaster Recovery DVD / Benchmark Report 

* 1-Year Platinum Warranty with 24/7 Toll-Free Tech 
Support & Overnight Service 

■ $2999 or Configure & Price Online 




US Toll Free: 1.800.520.0498 
http://www.hypersonic-pc.com 


"Over-the-top rad. We recommend it to the elite hardcore 
gamer looking for the best of the extremely good." 

- PC Gamer, Jan 2004 


"The best desktop replacement ever" 
- Mobile PC, Sept 2004 










Based on the book Wi-Fi Toys 
© Wiley Publishing, 2004, Wi-Fi Toys is part of Wiley’s 
ExtremeTech series of books for hard-core technology' 
enthusiasts, available at book retailers everywhere. 





HOT SPOT 


It’s easy as pie, we swear: 
Just get a high-gain antenna 
like this one, staple-gun it to 
the eaves, connect your 
lunch to the antenna, and... 
oh, just go read the story. 


WHAT YOU NEED 



ExtremeTech Toolbox 
PLUS: 
Access point 
Power-over-Ethernet 
adapter 
Waterproof box 
Mounting hardware 
Lightning protector 
and grounding wire 
Antenna and 
mounting hardware 
Matching “pigtail” 
Ethernet cable 
Electrical tape 
Waterproof sealant 


BUILD YOUR OWN | 

OUTDOOR 
Wi-Fi ACCESS 
POINT 

Take your broadband network to the next frontier: The Great 
Outdoors, With our handy, step-by-step guide you’ll be broad¬ 
casting your SSID in no-time flat / Mike Outmesguine 

T here’s an antenna on your laptop, one on your desktop in the living room, 
and a wireless router feeding them both. You can even surf in the backyard 
or the front yard-but not quite from the park down the street Your neigh¬ 
bors are starting to ask what’s going on. They're feeling left out. There’s only 
one logical conclusion: Provide wireless Internet access for everyone on your 
street. Hey, why shouldn’t they reap the benefits of your expertise? Besides, it's a great 
way to introduce yourself: “Hi, I’m the geek on your street Would you like free high-speed 
Internet access?” Before long they’ll be throwing parties in your honor and waving as you 
walk down the street with your laptop open-instead of looking at you strangely and shak¬ 
ing their heads. Read on and you’ll find out how to get started. 


Location, Location, Location 

Wi-Fi range is all about line of sight That is, if you can see the antenna you can get online. 
If you can’t see it all bets are off. Most of the time the antenna should be nice and high, 
where everyone can see it But there's a catch-22: You need a longer cable to put the 
antenna in a better place, but the longer the cable, the more signal you lose. The solution? 
Move your access point cbser to the antenna—put it right on the pole. This keeps the cable 
short and transfers all the power where you want it into the air, instead of wasting power 


into the cables and connectors. 

Your outdoor access point will need a 
source of power and a connection to the 
Internet We'll get sneaky and provide both of 
those in a single cable using Fbwer-over- 
Ethernet (FOE for short). Running Ethernet 
cable is far easier than running antenna cable: 
Its much cheaper, its much more flexible, and it 
can go up to 328 feet without data loss. The 
big issue to keep in mind is safely. Lightning 
can strike almost anywhere, but it generally 


goes for high points, and if they're metal, so 
much the better. Take lightning protection seri¬ 
ously and plan for it in your installation: This 
protects your gear and prevents fires. Think 
about where the copper grounding wire will go 
when you're planning the outdoor location. 

Parts Is Parts 

The most time-consuming part of building your 
outdoor AP is getting all the parts together. The 
actual assembly takes less than two hours 
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once you have everything in one 
place. You may be surprised to 
find that the access point 
accounts for less than half the 
total cost Although most parts 
cost about $20, there are quite a 
few of them, and they add up 
fast The high-gain antenna is 
quite expensive: It can cost up to 
$100 depending on your 
requirements, but the signal 
boost is worth the extra dough. 
There are two kinds of high-gain 
antennas: omni and directional. 
We recommend a directional 
antenna By focusing your beam, 
you get a more powerful signal 
using the same transmission 
power. Also, you’re less likely to 
cause or experience interference 
problems, because you can aim 
your transmission beam and 
focus your receptivity. Finally, due 
to the reduced potential for inter¬ 
ference, directional antennas typ¬ 
ically have higher gain than 
omnis. You'll also need a pigtail to 
attach the antenna’s large-diam¬ 
eter cable to the small connector 
on the access point Pigtails are 
available from several Web sites, 
including www.ecwest.com, 
www.fab-corp.com, and 
www.hyperlinktech.com. 

The most important element 
is the access point, however. Its 
best (and cheapest) to choose 
an 802.11 b device rafter than 
the newer 802.11 a and 802.11 g 
equipment The range is better 


connection through 
, outside walls of . ; 
most buildings, but 
rarely through mul¬ 
tiple walls, especial- 
ly if there aren't any 
windows. 


. your signal, e:. 

: daily when they're 
wdt Remember the 
trees if you Ye 
choosing a iopailp? 
in winter, so the 
system doesn't 
slowly stop working 
as spring arrives . 
and the leaves 
grow back. 

► Use natural 

obstacles to block 

coverage Where 
you don't want it to 
The side of a 


go. The sic 


i rooftop if 
you wan* coverage 

► Remember: You 

' can use an antenna 


at the receiving 
end. This .shandy if 
you’ve found a loca* 
tion that’s perfect 
except for one spot 

unreliable. 


(some may argue this, but we 
feel lower speed will allow for 
greater distance) and there are 
more equipment choices. The 
exact type of access point you 
choose isn't critical as long as it 
has a removable antenna so you 
can attach your high-gain one 
(many do not) and you can find a 
matching FbE adapter—not so 
easy a prospect! We used a D- 
Link DWL-900AR 

Manufacturers realized years 
ago that Ethernet cable has four 
twisted pairs but only two of 
them are used for data Many 
built proprietary solutions that 
add power to the unused pairs, 
but it was years before they got 
together and agreed on a stan¬ 
dard. That’s why PoE is usually 
limited to high-end commercial 
equipment Now that a standard 
exists (802.3af), companies are 
making converters that work 
with consumer equipment The 
challenge with Sending low-volt¬ 
age direct current over Ethernet 
cable is that voltage drops with 
distance. Also, the amount of 
current is restricted by the small 
diameter of the wire. PoE sends 
a much higher 48V of direct 
current over the wire. This 
requires less current for the 
same amount of power, but the 
receiving equipment needs to 
convert the 48V of direct cur¬ 
rent into something usable. 

We went with D-Link’s DWL- 


EASIER THAN YOU THINK! 


PI 00 PoE adapter. It comes 
with a 48V plug pack that runs 
on AC power and another box 
that converts the 48V back into 
the 5V of direct current needed 
by the access point 

Your access point has to stay 
dry and remain at a reasonable 
temperature; ultimately, your local 
weather conditions will dictate 
the type of case you use. 
Continuous below-freezing tem¬ 
peratures or snow and ice 
buildup can require special solu¬ 
tions, including box heaters and 
antenna de-icing. By far the 
cheapest and simplest box to 
work with is a plastic food con¬ 
tainer. They're easy to drill, cut 
and glue, and they’re cheap. The 
main downside is that they often 
degrade quickly when the sun 
shines on them a lot Other 
options include outdoor metal 
boxes and molded plastic junc¬ 
tion boxes (the kind designed to 
be buried in soil). In addition to 
attracting lightning, outdoor metal 
boxes are airtight so they may 
get too hot if you seal them com¬ 
pletely. You'll want ventilation 
holes on the bottom for cooling. 

Once youVe chosen your box, 
you’ll need to figure out how to 
mount it on the pole or wall and 
ground it A good source of pole¬ 
mounting hardware is the TV 
antenna section of your local 
hardware or electronics store 
Lightning protectors are special- 





















ized equipment; there are several good 
online vendors, such as www. 
pasadena.net/shop, www.fab-corp.com, 
and www.hyperlinktech.com. Plan care¬ 
fully to ensure the protector matches your 
cable and antenna connectors, A common 
version is N male to N female. It can be put 
inline anywhere there is an existing N con¬ 
nector, such as your antenna Unless you 
ground the protector, though, it won't do 
much except slightly weaken your signal 
strength. You'll need 8-gauge copper wire 
(thick stuff) from your local hardware store, 
along with appropriate fittings. For com¬ 
plete protection, this wire should run all the 
way to an 8-foot copper-clad steel pipe 
driven into the ground and connected via a 
special ground fitting. This isn't always pos¬ 
sible or practical. In low-lightning areas, the 
wire is often taken to the nearest copper 
water pipe and connected via a fitting 
designed for grounding. If you have a 
metal case, you should ground it too. 

Assembly Time 

When you have all the parts, plug every¬ 
thing in and make sure it all works and fits 
together. The pigtail links the high-gain 
antenna to the access point, but before 
attaching it, configure the access point to 
use only one of its two antennas. This is 
optional, but we recommend it if your 
access point supports it This is also a 
great time to find the bad connection on 
that old Category 5 cable you got from 
your friend’s garage. Use as much of the 
final equipment as possible, including the 
high-gain antenna and any pigtails. We 
won’t bore you here with network configu¬ 
ration issues—that's a book in itself. 


Suffice it to say, make sure the router 
configuration is done before its too late. 
When you're through testing, you'll be 
confident that the hardware and software 
setup works before you start cutting metal 
and climbing up on rooftops. 

Place the access point and PoE 
adapter in the case and arrange them 
for best ventilation and fit. Then add the 
internal cables and confirm that every¬ 
thing still fits. Next, add the pigtail and 
outside Ethernet cable. The pigtail may 
be thick and stiff, so carefully anticipate 
where it will run. It is important to have 
all cables exit from the bottom of the 
case. This stops water from running 
down the cable and into the case. With 
everything in place, you can plan where 
the holes will go. Be sure to plan exactly 
how the case will be mounted to the 
pole or wall as well. Now you're ready to 
start drilling and cutting. With a plastic 
case, you can cheat a bit and cut a line 
down to the holes. If you’re using a 
metal or thick molded plastic case, 
make much larger holes to pass the 
connector through. You can use sealant 
to fill in the gaps afterwards. 

Mounting the Case and Antenna 

Mount the case on the pole and then 
attach the antenna using the instructions 
that came with your antenna and its 
mounting hardware. Add the lightning 
protector between the antenna and pig¬ 
tail and attach the bare copper grounding 
wire. Screw the lightning protector into 
your antenna connector and then attach 
the pigtail to the other side of the light¬ 
ning protector. Add the 8-gauge ground¬ 


ing wire to the lightning protector and run 
it down the pole with your other cables. 
As you work with the cables, be sure to 
add drip /oops—loops where rain will nat¬ 
urally drip off. This simple trick keeps 
water from pouring onto the connectors. 

Use plastic zip ties to hold things in 
place. When all the cables are in the cor¬ 
rect places, standard electrical tape will 
work great for waterproofing. Apply it lib¬ 
erally by wrapping from the bottom to 
the top with lots of overlap. You may 
need to remove and reinstall some of 
your cable ties to do this properly. Now 
the final step, will the box stay dry inside? 
Grab a bucket of water, dunk it, and find 
out—no, wait-just kidding! 

Setting your garden hose to produce 
a gentle spray is a good way to start. 
Simulate rain by holding it above your 
case and leaving it there for several min¬ 
utes. Place tojlet paper in your case 
before testing to provide a fast visual 
indication that all is still dry. Leave every¬ 
thing powered off while you're doing 
these tests. Gradually increase the test 
length until you get to 20 or 30 minutes 
of gentle spray. Rat yourself on the back 
for a job well done when you retrieve 
your dry toilet paper afterwards. 
Congratulations! If the case leaks, find a 
tube of outdoor sealant at your local 
hardware store and apply appropriately. 

After all the assembly and testing, 
everything is ready to go. Find a safe lad¬ 
der and mount your new outdoor access 
point Run the Ethernet cable back inside 
the house, plug it into the FbE adapter, 
and confirm that everything is working. 
Last but not least, find a good spot for 
the lightning protector grounding cable. 
The 8-gauge copper wire should be run 
via the most direct route possible to a 
ground rod—either solid copper, copper- 
clad steel, hot-dipped galvanized steel, or 
stainless steel. It shouldn't be smaller 
than 8 feet in length and 1/2 inch in 
diameter. You’ll need fittings designed for 
grounding to connect everything togeth¬ 
er. Ground your case (using the same 
wire) if it is metal. With grounding com¬ 
pleted and the unit powered on, you're 
ready to e-mail the neighbors: The nightly 
WLAN party gamefest is on! X 



1. TV antenna mounting hardware like 
this pole and mounting bracket is widely 
available at hardware stores. 

2. A grounded lightning protector is cru¬ 
cial. Hook the wire to the ground via 
copper-clad steel pipe-or even a copper 
water pipe. 


4. We've put the lightning protector right 
behind the access point pn our pole, 
and waterproofed the connectors by 
wrapping them in electrical tape. 
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Based on the book Project Arcade 

© Wiley Publishing, 2004, Project Arcade is part of 
Wiley’s ExtremeTech series of books for hard-core tech¬ 
nology enthusiasts, available at book retailers everywhere. 


BUILD YOUR OWN 


ARCADE 

CONTROLLER 


a • 

• ?.ss 



ALL THUMBS 


What’s your vision of the perfect arcade control panel? 
Does it have shiny red and blue push buttons? Is it a 
bat-handled joystick? Maybe you’d like a glowing 
trackball and a polished silver spinner? Don’t buy it, 
silly: Build it. Read on for complete plans. / John St. Clair 


Invite those alien invaders 
back for a rematch...on your 
own terms, this time. Build a 
custom arcade controller 
and you’ll be ready for the 
entire horde. Unless they're 
really slimy, of course. 


F or every build-your-own project in the world, there's a prefab solution you 
can buy instead. Game controllers are no exception. Several companies 
make game controllers you can buy online or at the local parts shop. “So 
why bother building one?” you ask. “Phooey on you-ey” we reply. 
“Because we can." 

Building a desktop arcade controller gives you the benefits of playing with real 
arcade controls without losing floor space in the house to an upright, 400-pound mon¬ 
ster. A desktop controller is also portable, for those times when you visit arcade- 
deprived friends. Warning! Visiting friends with your contraption can have one side 
effect: Shortly after playing, the question “How can I get one of these?” will come up. 
Direct them to our Web site, ExtremeTech.com. After all, you’ll need this magazine when 
you start your next project. 


WHAT YOU NEED 

Getting Started 

A 

It might seem like a challenge, but building a 

[■T’3 

desktop arcade controller is easier than you 

IEaJI 

think. It's simple, actually: Take the control 

ExtremeTech Toolbox 

panel from an arcade machine, and add a 

PLUS: 

, box around it to protect the insides. The top 

Tools 

panel holds the joysticks, buttons, and other 

Router 

arcade controls. Inside the box are the 

Jigsaw 

underside of the controls and the electron¬ 

Soldering iron 
Drill 

ics, The back has a hole for the cables that 


; connect to the computer. 

Buttons 

Before you pick up a drill, you should plan 

Joysticks 

what you want to create. If you first put some 

Wiring block 

time and thought into what your ideal control 

Old keyboard 
Medium-density fiber- 

panel should look tike, you’ll be amply reward¬ 

board 

ed in terms of appearance and playability 


when you're finished. There’s a world of dif- 


ference between a well-crafted, multiplayer- 


friendly arcade control layout and a slab of 
wood with a bunch of controls strewn about. 
A well-crafted layout will let you enjoy the 
game play (which is, after all, the point of this 
whole thing) instead of fighting with the con¬ 
trols, the same way a well-designed car lets 
you enjoy your drive instead of focusing on 
finding the windshield wipers. 

Choosing Your Controls 

You should first decide what controls to 
include. You’ll almost certainly want to include 
push buttons and joysticks in your design. It 
would be virtually impossible to have a func¬ 
tional control panel without push buttons, and 
one without joysticks is pointless (most games 
you'll be playing use them). Once you've decid¬ 
ed which controls to include, sketch out a 
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design. You may find when putting a con¬ 
cept down on paper that you do not have 
enough room for all your controls. From 
your design, you'll create a control tem- 
plate-a layout of your control panel with 
the controls placed on it You can create 
one digitally on a computer, moving parts 
around in a paint program and experi¬ 
menting with design. You can also exper¬ 
iment with the design this way: Print out 
images of individual arcade controls and 
then place them on a mock-up of a full- 
size template. Almost any control can be 
planned for with a circular, square, or rec¬ 
tangular template. 

Proper spacing and placement of 
your control layout is extremely impor¬ 
tant. Spacing is primarily a function of 
the physical size of the controls you’re 
going to use—and the size of the hands 
that will use them. Take push buttons: 
Physically, the largest part of the push 
button is the bezel that rests on top of 




the control panel. In the case of the 
Happ Pushbutton With Horizontal Micro¬ 
switch, that bezel is 1.3 inches in diam¬ 
eter. So you could install a push button 
every 1.3 inches. When it comes time to 
play, however, most people will find such 
spacing too cramped for comfort. 
Control panels are usually designed with 
buttons 1.5 to 1.75 inches apart, which 
is a comfortable distance for game play. 
Go through the design process before 
you start installation, to make sure that 
what looks good as a concept actually 
feels right in practice. 

You should also think about the 
spacing between different groups of 
controls, such as between buttons and 
joysticks. As you play, the part of your 
hand that’s not using the control has to 
go somewhere. If there are buttons 
directly next to a joystick, you'll end up 
resting your hand on them. And don’t 
forget to design for right-handed and 




left-handed play. The spacing may work 
for you, but what about someone who 
uses the other hand for the same con¬ 
trol? The creative folks at move360 
media.com (multimedia Web site design¬ 
ers) have posted a tool just for people 
making arcade cabinets. Called the 
Interactive Control Panel Designer (or 
ICPD), it's an online tool that runs in your 
Web browser and lets you experiment 
with different control-panel layouts. 
You’ll find it at www.move360media 
, com/mame/icpd/1 CPD.htm. 

Installing the Controls 

Ifs almost time to pick up your power 
tools and install the controls. You'll need a 
drill to make holes for the buttons and joy¬ 
sticks, and possibly a router and jigsaw. 
The jigsaw helps make large openings, 
but woodworking veterans sometimes 
prefer a router for making holes and cuts 
instead. Some controls are designed for 



Push Your Buttons 

Kapow! Jump! Kick! you’ll ftrtd veiy few games that can be played with¬ 
out buttons-even games that don’t use buttons to play usually use 
them to ‘coin up" the game and select the number of players. Anatomy 
time: A switch sits at the bottom of the button and x> activated when 
the button is pushed down, making contact with it. This activates the 
electronic signal. There aie two switch types: teaf switches an o' 
microswitches. Many arcade- fans prefer the leaf stvle. They're quiet 
when pressed, unlike microswitches, and some people just prefer the 
way they feel. You'll probably end up using miooswiiches. however, 
since manufacturers don’t make leaf switch buttons anymore, A 
microswitch is a self-contained mechanism with three short blades of 
metal coming from the side and bottom and a tiny button on the top 

The bottom blade is- marked COM, arid fee tavo site Wades are marked to connect Older PC joysticks, however, were analog. instead of ; 


The Joy of Joysticks 

You have more choices for joysticks than for any other kind of arcade 
, control Buffos a# operate in esseftfiatly fee same, way; jdystKfe vary | 
a great deal ken-? model to fee’ next They .vary by number of 
directions supported, swrf* used, fefcrfeoe, and physical shape. At : 
heart, though, joysticks have fee same two options as push burtons: 
.teat switch and mioaswrtcb conned km& Leaf .switch joysticks have a 
5 .better feel and don’t suffer from the clicking sound of microswitches 
but unfortunately at® no. longer made. There is a bogmiftg aftermar¬ 
ket, however, and they are not terribly difficult to find. Which type-of 
joystick should you use, analog or digltalT-Th© majoi%, youli 
encounter will be digital They use switches, and switches are either 
pressed or oat-on or off. They inquire some kind of digital interface : 


NC and NO, Suffice to say feat yogTI be using only fee blades marked 
NO and COM. When fee button is pushed, it makes, contact with fee 
tiny button of fee microswitch and presses it down, activating fee 
switch. There are several styles of microswitch buttons available. We 
like the Pushbutton Wife Horizontal Mtcrsswrtch from Happ Controls. 


. switches, feey used devices called potentiometers to tefl- where you 
were moving fee joystick, A potentiometer vanes fee amount of our- | 
rent flowing through a circuit depending oh how the shaft is fumed 
There'are a few analog arcade joysticks but little oompeHing reason to 
uSe them for your arcade cabinet ' ; 
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metal control panels, some for wood, and 
some for both. The difference lies in how 
far the control will protrude above the 
control panel. Controls designed for metal 
panels will work nicely in a wooden panel 
(though not the other way round); you 
have to recess the control into the panel 
from underneath. This is done with a 
router. If you're using a %-inch panel, then 
a depth of % inch is about right With a 
shallower %-inch panel, you probably will 
want to recess the control by only Ve inch. 
If you recess it too much, you run the risk 
of the wood breaking. Leaving about 7? 
inch of wood in the panel will provide a 
sturdy surface. 

Most buttons and almost all joysticks 
require a 1 VHnch hole for mounting. You 
pass the buttons through the hole and 
fasten a mounting nut on the underside. 
Although the joystick shaft won’t take up 
the entire hole, you need some room to 
move the stick around. The mounting 
plate attaches to the underside of the 
control panel, usually with carriage bolts 
from above, although some folks will 
install it with screws from underneath. 
Attaching it from underneath leaves you 
a smooth surface above, while using car¬ 
riage bolts from above provides extra 
stability. We'll leave most of the wood¬ 


working up to you; you know how much 
desktop space you can spare. 

Hacking the Keyboard Connector 

Everyone who has a computer has a 
keyboard, but not everyone has a joy¬ 
stick or game pad. Software develop¬ 
ers know this, so almost every game 
made for the computer can be con¬ 
trolled with a keyboard. You can hook 
your control panel to your PC through 
the keyboard connector. 

How does it work? Pressing a key 
closes a circuit associated with that par¬ 
ticular keystroke. The closed circuit is 
detected by a minicomputer inside the 
keyboard called a keyboard encoder, 
which takes information about the key¬ 
stroke, encodes it in a digital form, and 
passes it to the computer via the key¬ 
board port 

The actual physical makeup of a key¬ 
board can vary quite a bit A typical design 
includes either a circuit board or a flimsy 
material (called simply the flimsy) that lies 
underneath the buttons on the keyboard. 
Laid out on the flimsy is a maze of circuits. 
Directly beneath each keyboard button 
on the flimsy are two halves of a circuit 
The underside of the button has a con¬ 
ductive material of some kind. When the 


button is pressed, the conductive materi¬ 
al comes into contact with the two halves 
of the circuit below, completing it. 

If a keyboard were configured to use 
discrete contacts (one contact per key), 
there would be more than 100 contacts 
required and a keyboard encoder chip 
with the same number of pins on it This 
would be big and expensive. Instead, key¬ 
board makers take advantage of a matrix, 
which uses a small number of contacts to 
account for a larger number of inputs by 
arranging them into a grid. Take a closer 
look at the keyboard encoder (see the 
step-by-step guide below): There are 14 
contacts on the left and 8 on the right If 
the keyboard were set up according to a 
discrete model, there would be only 22 
buttons possible. But a matrix gives atotal 
of 14 times 8 or 112 possible buttons- 
more than enough for a standard 104- 
button keyboard. 

The keyboard encoder has a map of 
this matrix programmed into its memory. 
The A button is in the first spot on the 
matrix (located at grid coordinates x1,y1). 
When ifs pressed, the encoder sees the 
/Circuit that connects the first contact on 
the 14-contact side (xl) and the first con¬ 
tact on the 8-contact side (yl). The 
encoder looks this up in its map and gen- 



UMuMI 


REUSE YOUR OLD KEYBOARD 


Wiring blocks are good ways to con¬ 
nect two components together when 


The circuit traces on the flimsy all 
come back to the keyboard encoder, 


Take a close look at this keyboard 
encoder. There are 14 contacts on t 


shown in the top left. Getting it out is left side and 8 on the right. We're going you don’t want to simply wire directly 

a pain; the odds are good that it’s to map out on a paper grid what hap- between them. For an arcade con- 

firmiy connected to the injection-mold- pens when each pair of contacts (112 trailer, using a wiring block will let you 


ed plastic case and the flimsy at multi- pairs in all) is activated. Label the left swap in new controls without resolder- 

ple locations. Start screwing. set of contacts the x axis and the right y. ing the precious keyboard encoder. 




96 EXTREMETECH I FALL 2004 












erates an A keystroke. The A key might be 
next, and so on. Determining which button 
has been pressed requires only a simple 
lookup in the table for the x and y value. 

There is no set standard for how a 
matrix is designed and laid out, .so your 
first hurdle will be a time-consuming one. 
You’ll have to determine your keyboard’s 
matrix manually. The procedure is simple 
(assuming you've already taken apart 
your sacrificial keyboard and disconnect¬ 
ed the keyboard encoder). First, you need 
a program on your PC that tells you which 
keystrokes are generated. It’s easy to tell 
when letters and numbers are being 
pressed with any word processing appli¬ 
cation. But those won't tell you if you're 
pressing the Left Shift key, Right Ctrl key, 
and so on. There are several utilities that 
will do just that. Download one from 
www.arcadecontrols.com and fire it up. 



Warning! There is a 5-volt presence 
on the encoder board while it is con¬ 
nected to the PC. If something goes 
wrong, you could fry the keyboard port 
or the motherboard itself. Just be care¬ 
ful, okay? Start by laying out a grid on a 
piece of paper matching the number of 
x and y contacts on your keyboard 
encoder. Next, take a length of wire and, 
strip off 1 /4 inch of insulation from both 


ends. Hold (or attach with an alligator 
clamp) one end of the wire to the first x 
contact. Then hold the other end of the 
wire to the first y contact and note the 
keystroke this generates on the com¬ 
puter. Record it on your grid, and move 
on to the second y contact. When you’re 
done with all the xl combinations, move 
on to x2 and repeat. Continue until you 
have the entire matrix laid out. 



Wiring 

Decide which keystrokes you're going to 
use for your control panel. Now you can 
begin to wire things up. Follow the path 
of the circuits to see where they connect 
up to solder points, This is where you 
can solder your own wiring. 

The best way to proceed is to strip 
a small amount of insulation off both 
ends of the wire, “pre-tin” one tip with 
solder, and solder it to the contact 
point Next, take the other end of the 
wire, crimp a connector on it, and 
attach it to a wiring block a few inches 
away, as shown in the figure. Repeat 
with the rest of the contacts, It is eas¬ 
iest to solder all the wires first and then 
attach them to the wiring block. This 
helps to ensure the wiring to the 
encoder is not damaged. You don't 
want to have to resolder itl Then solder 
your buttons and joysticks to the wiring 
block. Now they can send a signal to 
your PC via the keyboard encoder. 
Neat, huh? 

This is admittedly a time-consuming 
project not for the faint of heart. But the 
sense of accomplishment you’ll gain, not 
to mention the interesting information 
you'll learn, will make it worth your while. 
Besides, don’t Logitech and Microsoft 
get enough of your money already? 
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Over 250.000 products 


95% “same day" order fulfillment rate 


Super LANBOY 

Hear that? It's a LAN party calling you. So take your 
game on the road with Super LANBOY. Its durable 
anodteed aluminum body packs 9 drive bays. 













LOOKS ARE 
EVERYTHING 


The right case can make or 
break you. If it looks like an 
ordinary stereo component, 
the “nontechnical" members 
of the family don’t ever need 
to know what's in there. But 
keep a parts list handy for 
when your geek buddies 
show up, of course. 


WHAT YOU NEED 



i ExtremeTech Toolbox 
PLUS PARTS: 
MyHD 120 capture 
card ($270 street) 

DVI daughter card 
($90 street) 
iTitanTV account (free) 



BUILD YOUR OWN 


HIGH-DEFINITION 

HOME THEATER PC 

Sports, sitcoms, heck, even soaps look awesome in high- 
def. Preserve it permanently with an HD HTPC. / Loyd Case 

T he. 21st century is the era of digital media The word convergence can 
elicit yawns among the technologically savvy, but the fact is that the 
worlds of the personal computer and of consumer electronics are active¬ 
ly, unavoidably colliding. For the do-it-yourself crowd, this means the 
home theater PC. An HTPC can act as a high-end DVD player, a repos¬ 
itory for digital media, and a persona! video recorder. 

But what if you want to pause and record HDTV? Ask most giant consumer elec¬ 
tronics companies for a high-definition PVR and they’ll laugh at you. Do-it-yourselfers, 
get ready: Let’s build a high-definition HTPC! Today’s cheap, giant hard drives are 
perfect for this task. Your PC is probably already a media repository, storing digital 
music and photographs. Add a new HDTV card and you can theoretically record 
high-definition content to the PC in all its high-res glory. In practice, this part turns 
out to be less than perfect. Damn! Read on before you roll up your sleeves. 


First Steps 

Before attacking the high-definition part of 
the HD HTPC, we first needed to come up 
with a good PC. Most people will want to 
integrate their home theater PCs into their 
home theaters, though this isn't always the 
case. Someone in a studio apartment or 
dorm room might just want the PC to be the 
main media hub, with high-end PC speakers 
handling audio chores. In our case, though, 
we wanted to integrate the system into a 
mainstream home theater. 

An increasing variety of cases exist for 
this purpose; we chose the Ahanix D.Vine 4. 
Though bulky, it looks much like a piece of 
gear someone would integrate into a 
midrange or high-end home theater rack. 


After we settled on appearance (helpful in 
the critical “spousal acceptance" arena), we 
looked at the processor and motherboard, 

We picked up a 2.4C GHz Pentium 4, which 
supports Hyper-Threading and the 800-MHz 
front-side bus. The companion motherboard 
is the Intel D865GLC, though we eschewed 
the integrated Intel graphics, of course. The 
D865GLC is actually a micro-ATX mother¬ 
board, with one AGP slot and three PCI slots. 
Rounding out the package was a pair of 
256MB Kingston HyperX PC3200 modules, 
for a total of 512MB of memory. 

Noise is a big concern for a PC in an AV 
rack. We had two interesting power sup-plies 
on hand. The first was a Zalman ZM300A- 
APF power supply. Zalman builds in some 
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beefy internal heat sinks to facil¬ 
itate cooling. The alternative was 
a 300W Seasonic Super 
Tornado 300 power supply. We 
used the Super Tornado, which 
despite its name was somewhat 
quieter than the Zalman unit A 
Vantec Aeroflow fan took care 
of cooling the CPU. 

The Ahanix D.Vine case has 
some quirks you should be 
aware of. First it uses tiny 
screws throughout so take care 
when using k screwdriver, Even 
the screws that mount PCI 
cards are extremely small. You 
should also watch out when 
installing the optical and hard 
drives in the drive bays. Small 
metal moldings actually protrude 
from the case front into the area 
where the hard drive bay 
mounts. Make sure to mount 
the drive so that the front is a 
couple of millimeters back from 
the bay edge. Perhaps most 
annoying is that the case does¬ 
n’t have a full complement of 
ATX motherboard mount points. 
Ahanix seems to have assumed 
you’ll always be using a full-size 
ATX board, and the center row 
: of micro-ATX mount points is 
missing. In the end, the Ahanix 
D.Vine 4 is really a basic desk¬ 
top PC case with some interest¬ 
ing cosmetic features—a sheep 
in wolfs clothing. 

HDTV Enters the Picture 

Once the main PC components 
were chosen, we needed a 
good high-definition tuner card. 
One of the more popular cards 
is the MyHD 120. Ifs manufac- 


THE CARD 

The MyD 120 is 
capable of off-the 
air reception of 
digital and analog 
TV signals, thanks to 
an ATI NXT2002 
demodulator chip. 


X 


^ nice, but we've 
the noise ofthe 60- 

Consider upgrading 
to 92-mm fans ora 
different case if 
you’re worried. 



erstrip, power- 
strip! We can’t say 
this often enough. 
Experiment with this 
incredibly versatile 
tool and the odds. 
are you’ll fix most 
any display problem 
you encounter. 


► Hyper Threading 





► The AVS Forums 
have a wealth of 

information about 
HD and HTPCs in 
general. Check the 
message boards if 
you’re confused or ■; 
need help. 


THE DVI 

DAUGHTERBOARD 

The DVI card attaches 
via a long, exposed pin 
array. Take care; it’s 
easy to bend the pins. 



tured by a 
Korean outfit called 
Macro Image Technology Co. 
and is capable of off-the-air 
reception of digital and analog 
TV signals using an ATI NXT- 
2002 demodulator chip. As 
such, it requires an antenna We 
used a Terk TV55, which 
resembles a skinny cruise mis¬ 
sile more than your typical TV 
antenna The TV55 comes with 
gear that lets you simply attach 
the antenna underneath the 
eaves of your house If you don’t 
want to go to the trouble of 
mounting it on a pole. 

One cool aspect of the 
MyHD 120 is that it accepts an 
optional Digital Visual Interface 
(DVI) daughterboard. We were 
quite interested in testing this 
on our DVI-equipped Samsung 
HDTV. The DVI daughterboard 
contains receiver and transmit¬ 
ter chips from Silicon Image, 
letting you pass through a DVI 
signal from a correctly outfitted 
graphics card. 

Once installed, the whole 
affair takes up two slots. Since 
we were using a micro-ATX 
motherboard, we mounted the 
card in the third slot; the DVI 
daughterboard took up a PCI 
bracket that had no slot present 
You either need two displays 
(one for the HDTV card and one 
for the graphics card), or you 
can use the pass-through 
cables supplied with the card. 
The DVI daughterboard ships 
with a 2-meter DVI cable, which 
you can connect directly to the 
DVI input on the display device, 
but you’ll need a second DVI 
cable if you also want to pass a 


The physical 
setup is surprisingly easy, even 
with the fragile nature of the 
DVI daughterboard. The break¬ 
out dongle is one ofthe more 
compact we’ve seen, and it inte¬ 
grates a VGA pass-through as / 
well if you don’t want to use 
DVI. The MyHD 120 also ships 
with a compact remote, com¬ 
plete with tiny black text 
imprinted on the silver gray 
shell. The small keys offer fairly 
good tactile feedback, and the 
buttons are well laid out The 
choice of a serial IR receiver 
instead of a more modem USB 
dongle is odd for a device likely 
to go into current-generation 
PCs, however. 

Using MyHD 

The MyHD HDTV card repre¬ 
sents everything that’s both 
right and wrong with the PC as 
a home theater device. Like 
many PC devices, it offers a 
great deal of flexibility but gets 
tripped up in the process. For 
example, the interface for set¬ 
ting up the card is a relatively 
poor clone of ATI’s pre-8.5 soft¬ 
ware. The screens are clut-tered 
and assume you understand 
DTV jargon. There are two dif¬ 
ferent screens for the display, 
one for “AV setup” and the other 
for‘VGA setup.” But the AV 
setup is where the resolution of 
your output device is set The 
VGA setup screen defines how 
you want the MyHD playback 
window to appear on your moni¬ 
tor. Confused yet? 

It gets worse: The capture 
setup screen may cause your 
brain to lock up. There are end¬ 
less sets of options and no real 
guide as to which ones are best 
Further, there seems to be no 
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way to capture at full 720p or 1080i res¬ 
olutions; the best resolution offered is 
720-by-480, or enhanced DTV (Viewing 
at those resolutions works just fine, how¬ 
ever.) You can set file sizes to greater 
than 2GB, which is a good thing: 

Capture files can get huge pretty quickly. 

Capture Considerations 

The primary reason for using a PCI 
HDTV card is for time-shifting your 
HDTV viewing and archiving your 
favorite high-definition shows. 
Secondarily,,you can use the MyHD 
120 to capture analog TV. If you use an 
IR blaster, you can even capture from a 
digital cable or satellite TV box, but that 
signal will be analog only. 

The native capture format for H DTV 
signals is an HDTV transport stream, 
which carries the file extension .tp. The 
transport stream contains both the digi¬ 
tal video and audio signals, which then 
need to be demultiplexed for playback. 
You can play back TP files via the 
MyHD player software, which on the 
surface resembles most other TV-tuner- 
card software. 

It's also possible to play back a TP 
file using certain DVD-player software 
products, such as InterVideo's WinDVD 
5 or later. Or you can capture analog 
video to an AVI file that can be played 
back in Windows Media Player. Perhaps 
the single most confusing aspect of ail 
this is properly setting up the video and 
audio codecs so that you use ones 
actually on your system. Otherwise, you 
may get audio without video or vice 
versa Much depends on your sound 
hardware and the video codecs installed. 

What about scheduling recordings? 
MyHD uses TitanTV as its primary TV 
guide. The good news is that MyHD is 
well integrated with TitanTV, and you 
can easily set up one-click recording,of 
shows. If you decide to download up to 
eight days' worth of guide information to 
your PC, you can also use the guide 
software within the MyHD 120’s on¬ 
screen display. 

The bad news is that you need to 
set up a favorite show list within 
TitanTV before you can download the 


setup” menu at 
right. 


information—a 
one-time task. TitanTVs interface is 
more streamlined than the last time we 
tried it: The pop-up screens for sched¬ 
uling are easy to understand, once you 
get used to the fairly tiny icons. But be 
prepared: When you schedule a show, 
you end up inside a MyHD scheduling 
dialog, which looks completely different 
than the cleaner TitanTV interface. 

Once you get used to the system, 
recording shows is straightforward. 
What's not straightforward is what 
occurs afterwards. First comes an 
unfortunate bug in MyHD that can 
cause it to lock up during recording, if 
you have a CPU with Hyper-Threading 
and the Hyper-Threading is enabled. 
This affects many current Pentium 4 
systems. Additionally, playing TP files 
we recorded was an iffy process. 
Sometimes we would get a black 
screen within the MyHD player, though 
the time indicator was moving. 
Sometimes we'd get video but no audio. 
Sometimes the system would lock up 
hard. Macro Image Technology has 
been releasing software updates at a 
steady pace, but we certainly haven't 
been encouraged by the lack of stability 
in the record and playback software. 


Viewing Considerations 

The MyHD 120 card worked 
quite well as an HDTV source, 
but viewing perfection was 
still somewhat elusive. Initially 
we used the DVI daughter¬ 
board/but the DVI connection 
on the Samsung DLP TV fed 
oddball information to the PC 
as to its capabilities. If you 
want to use DVI, you're best 
bet is to download a utility like 
PowerStrip to tweak 
your monitor timings, 
it’s a labor-intensive 
effort, but you'll be 
rewarded with a great¬ 
looking picture. If you 
simply want to plug 
and play, however, 
there's an easier solu¬ 
tion: Use the VGA 
input. 

It may seem like a 
step backward to use an analog con¬ 
nection to view digital television that's 
running on a PC, but this worked out of 
the box for us. We did have to use 
PowerStrip for one thing: to permit 
1,280-by-720 resolution on ATI hard¬ 
ware. The Catalyst 3.6 drivers we tested 
didn’t have a built-in setting for 1,280- 
by-720, but several newer iterations 
have come out since. If you're using an 
nVidia card, then you’ll find 1,280-by- 
720 as an available resolution in the 
last few driver releases. 

in either case, viewing HDTV content 
was stunning. We caught a Tori Amos 
concert on the local PBS feed, and the 
image quality was amazing when com¬ 
pared with that of standard TV. But we 
were ultimately disappointed with the 
MyHD 120 card itself, which does how¬ 
ever show a lot of promise. The core of 
a great off-the-air HDTV recording solu¬ 
tion exists. The hardware works well, 
and image quality was excellent, even 
with relatively weak signals. But the 
company really needs to work out the 
bugs in the recording software before 
we can recommend it for recording 
HDTV content Keep your fingers 
Crossed for future driver updates. X 
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Maximum PC "Dream PC 2004" Motherboard 


Anandtech.com "Gold Editor's Choice' 


www.motherboards.org "96/100 Score Earns Editor's Choic< 


Overkill for the mainstream 


But we didn't make it for them 


Dual DDR2 600 Memory Support improves performance 
with native 600MHz support by reducing memory bottlenecks. 


Intel Pentium 4 Socket 775 - Latest 
and greatest socket for the latest and 
fastest Intel processors. 


Intel 925X Chipset provides rock-solid reliability, 
ind that bleeding-edge technology we told you about. 

I Intel Performance Acceleration Technology (PAT) 
; provides a nice performance boost too. 


Ai NOS™ - Like auto “Nitrous Oxide" boost 
for your PC. Rapidly and reliably boosts 
performance when it is needed. 


ASUS Hyper Path2 significantly reduces 
memory latency. In other words, 
* * our board is faster. 


WiFi-g™ - Built-in 802.11g wireless. 
Perfect as an access point for 
your existing wired LAN or 

as an adapter for accessing j 
an existing WLAN. 


f "• 8 Serial ATA for those 
■new-fangled hard disks apd 
optical drives. Also includes 
3 ATA and RAID support. 


High Definition Audio " ^ 

8-channel theater class sound 
at 192kHz, 24-bit complete with 
Dolby Digital Live. Jack-sensing and 
retasking helps you hook everything 
up with your eyes closed. 


Stack Cool™ - Cooler, quieter, more l • 
reliable. ASUS’s patented fanless I 
technology uses stacked PCBs to l 
silently dissipate harmful heat • 

resulting in a 10°C reduction ; 

in system temperature, ; 

AI Net2 auto pinpoints LAN 
cable faults to within 1 m eter. 
Before you boot you OS! 


PCI-Express x16 slot delivers 
les the graphics bandwidth of 
be extinct aging AGP 8X slots. 


those; 


Two 1394b Firewire 800, a 1394a, 

’ Dual Gigabit LAN, and 8 USB 2.0 ports. 

Excessive? We don't think so either. 


'P5AD2 Premium is the easily the most over-the-top mobo package we've ever seen. 


.the best overclocking abilities of any 925X motherboard 


'The P5AD2 Premium is the most fully featured MB available. 



P5AD2 Premium - Extreme Overkill 


The average PC user won't appreciate the 
amount of bleeding-edge technolgy. But ’ 


er-the-top performance 


knew you'd understand. 









1979 WAS A 
GOOD YEAR 


Back then everyone built 
their own PCs, and a 
command-line interface 
wasn't such a scary thing. 
Build yourself a Linux server 
and bring yourself back to 
that command-line fun. Just 
don't feather your hair 
again, okay? 


BUILD YOUR OWN | 

HOME 

LINUX 

SERVER 

Looking for a place to put all those CD rips, pictures, Web 
pages, and other digital sundries? We'll show you the best way 
to build your home network nerve center. / Dave Salvator 

I t's been some time coming. After all, your home network, a hodgepodge of 
peer-to-peer machines, has been crying out for a nerve center where files 
live and services are at the ready-a machine that will dutifully keep it all going 
24/7 with minimal fuss. A machine to grow with you as your needs get more 
sophisticated. Linux continues to gain ground in the enterprise server space, 
with champions in HP, IBM, and Sun. And though it has proven its mettle driving big 
iron, Linux is equally well suited to powering your home server. 

For about $600, you can build a very capable server with gobs of storage and enough 
processing horsepower to puli multiple duties serving up a printer queue, Web pages, 
Samba, and more. If you’ve got some old parts to scavenge and are working within a 
tight budget, you can even put together a solid server for under $400. Heck, an old 
box you're looking to put out to pasture can even be a serviceable server. Let’s start 
with our recipe for a new box, and then we'll compare if to a few alternatives. 

Tech Toolbox 

What You Need 


The Product 

Case Artec LANboy 

Power Supply SmartBlue 350 

CPU Pentium 4 2.4 GHz 

Motherboard Intel 865GBF 


System Memory Kingston ValueRAM DDR PC-3200 

Graphics Card Intel Extreme Graphics 2 

CO Burner Lite-On LTR-52327S 

Hard Drive Western Digital WD1200JB 


Display ViewSonic Q51 Optiquest 

Keyboard and Mouse Logitech Access Duo 

OS Xandros Open Circulation 


The Skinny Price 

ATX, easy access, no busted knuckles $70 

350-Watt ATX 12V model included with case 

1 MB L2 cache, 800-MHz FSB $ 170 

on-board LAN, graphics, Serial ATA $90 

audio, and USB 2.0 

256MB; it remembers $50 

Integrated into motherboard $0 

CD-R/RW $27 

120GB drive for data volume $85 

w/8MB onboard cache 

14" monitor $110 

Good basic keyboard/mouse combo $27 

Great first Linux distro, very Windows-like $0 


Rices shown are estimates before tax and shipping based on our price-comparison engine, extremeiech shoppings 
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Build a Server 

For a syStern that will primari¬ 
ly serve: up files and a print 
queue, you don’t need barn- : 
burning components: The 
idea is fast enough rather . 
than top of the line. For just 
over $600, we've actually put 
together a very: solid ioad-out 
that includes adequate CPU, 
horsepower and a hearty 
120G B bit bucket that all 
your Windows PCs (and Macs 
too) can access on your 
home network. If you have an 
old monitor, keyboard, and 
mouse you can mate with this 
system, the price tag drops 
below $500. 

For the Linux distribution, 
we went with Xandros's new 
Open Circulation version 
(Xandros OC), which is avail¬ 
able for free download via 
BitTorrent. (Lawyers take 
note: We swear we've never 
used BitTorrent to download 
television shows.) Xandros is 
a terrific Linux distribution for 
those more familiar with 
Windows because of its 
Windows-like functionality. For 
instance, to set up a shared 
folder, all you have to do is 
right-click on it and enable 
sharing. Of course, if you’re 
more comfortable with anoth¬ 
er distribution like Debian, 
Fedora Core (the free version 
of RedHat), Mandrake, or 
SuSE. then go with what you 
know. But if you’re new to 
Linux and don’t want to spend 
a lot of time twiddling with 
config files, Xandros is a 
great place to start. 



fp. Administering 
your server 

remotely over the 

Internet is ^Sipple 

using a program 

, , 1 1 > V\e' ( .Ml V* 

webmn.com). Using 
■j&ty browser that - 

supports tables and 
forms, you can set 

change file sharing, 

• . ‘ahif’s o on; 

► Looking to add 
PVR capabilities 

MythTV ( www. 

r r? s i 

popular, highly cbn- 

figurable pabksMfc sT 
: r'. Sssi|^Ibafck( 

i music, photos, and 

videos. It even 
includes a weather 

module 

► Watch the gap! 

Spaces in file 
names, while perfe 1 
city acceptable in 
the world of 
Microsoft Windows, 
can cause head¬ 
aches in other oper¬ 
ating sysfems. Use 
underscores or cap¬ 
italization to distin- 
• guish words 
instead. 


Different Routes, Same 
Destination 

Usually, a file server is a 
machine you want to tuck 
away in the corner of your 
office or somewhere out of 
the way. The Antec LAN boy 


case we used is compact, but 
you may want a server that’s 
more compact still, Small- 
form-factor PCs have 
become the darlings of the 
LAN party set, and with good 
reason. With them, you can 
stuff a whole lot of horse¬ 
power into a small box that 
you can easily cart under one 
arm. What’s not to like, right? 
Well there are a few down¬ 
sides to having a box like this 
act as a server. 

The first issue is cost. 
Using a bare-bones micro- T 
ATX system from Shuttle 
with an Intel 865G chipset 
that has integrated graphics 
will add about $180 to the 
overall cost of the server. 
Another consideration is 
noise. Shuttle and other small 


PC makers have implement¬ 
ed variable-speed fans to 
keep things cool inside their 
cramped cases, but if you tax 
the server’s CPU it may start 
emitting more fan noise than 
you want from your server. 
The upside lies in the com¬ 
pact shape itself: You get a 
server that’s very easy to 
tuck in a remote corner of 
your house. This I convenience 
adds a whopping 25 percent 
to the server's overall cost, 
however. If you're on a tight 


budget, you should consider 
putting those $180 dollars, to 
better use. 

Another really good option 
is to survey the systems 
you’re currently running at 
home and retire the oldest 
system into serverhood. If 
you've got an older Pentium- 
Ill or even Pentium-! 1-Class 
system that’s wheezing as a 
desktop rig, with a bit more 
memory and a decent-sized 
hard drive, it could be repur¬ 
posed into a fine home serv¬ 
er, and you could take the 
money saved and invest in 
new desktop system hard¬ 
ware. That Way you'll only 
have to spend about $85 (the 
cost of a new, bigger hard 
drive) for the system, You'll 
want to increase system 

memory to at least 
256MB as well, 
but even with 
these two 
upgrades, your 
total cost will still 
be well under 
$ 150. If you can 
budget more for 
this server and 
have an older sys¬ 
tem you can re¬ 
purpose, you’re 
left with some 
found funds to 
build a new 
midrange system for gaming 
and whatever else suits your 
computing tastes. 

Why Xandros? 

Now we come to the part of 
the program that could start a 
flstfight in some Bay Area 
brewpubs: which Linux distro 
is the best for your home 
server? The answer, as mealy- 
mouthed as it may seem is, it 
depends. If you’ve logged 
many moons with one specific 
distro and know its high 



when you share your local printer, name it logi¬ 
cally, like HP printer, rather than, say, Tony. 
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points as well as its warts, then you'll 
probably want to put that knowledge 
to good use. If you're a grizzled 
Linux/Unix vet, you may just want to 
run a command-line version of 



SET YOUR FILES FREE 

You can even set up dedicated folders for 

every member of your household. 


• FreeBSD and not even bother running 
X-windows to conserve those CPU 
cycles for server-related tasks. 

If you're a Linux newbie, on the 
other hand, you'd do well to consider 
one of the more commercialized pack¬ 
ages, like SuSE, Red Hat, or Xandros. 
Given the degree of polish in these 
packages lately, they obviate Lindows, 
because they deliver much of the 
same ease-of-use as Lindows, but ; 
without the $99 per year price-tag. 

If we had to define XandrOs with 
one word, we'd pick “usable,” The 
folks at Xandros have refined their 
product significantly and come up 
with something that makes Linux 
quite comfortable and easy to use, 
even if you're a total newbie to the 
OS. But the choice of distro is a per¬ 
sonal one, and one size does not fit 
all. So, depending on your particular 
knowledge level and preferences, 
choose the distro that you feel com¬ 
fortable with, and let's move on to the 
working with this beast, 

Setting Up a Shared Printer 

After Xandros’s installer has copied 
all of the needed files to your hard 
drive, you’ll be prompted to add a 
printer during the initial boot-up. We 
suggest logging in as root to finish 


these system-configuration chores, 
We used an HP DeskJet 855C for 
this test, and Xandros detected an 
HP 850C DeskJet printer. The 855C 
was on its list of supported printers, 
so we changed the entry and all 
was well. Be sure your printer is 
connected when you’re installing 
Xandros OC, and verify that the 
OS has detected the correct make 
and model for the printer during 
initial boot-up. 

Next, you’ll want to go into 
Xandros OC's Control Center 
: application—which is like Windows 
Control Panel-and click on the 
Printers icon, There you should see 
your printer listed. Double-click on 
it, and go to the Windows Sharing 
tab of its Properties sheet Click on 
the ballot box labeled “Share this 
item and its contents.” Then give the 
printer a simple share name; we 
used hp855c. 

We did hit One minor snag in this 
process. We had to enter an address 


for our printer manually from a 
Windows machine in order to see the 
printer queue. This took the form of , 
Wxandros\hp855c as the address for 
our printer queue. But when we 
entered this address and Windows 
loaded a driver for the printer, we 
could print with ease from all the 
Windows machines on our network. 

Setting Up a Shared Folder 

File sharing is as easy in Xandros as it 
is in Windows. We suggest creating a 
folder in the \home subfolder and then 
enabling sharing on that folder and 
that folder Only. Though it's nice to 
share, it’s also sometimes wise not to 
share too much. Be sure that you share 
only folders you want other people to 
have access to. Don't share a folder 
such as \root, because someone could 
accidentally (or not) trash your server. 


We created a subfolder called Cher, 
where we copied some files and 
enabled sharing. To do this, simply 
right-click on the subfolder and select 
Sharing, and then click on Windows 
Sharing. From there, click on the ballot 
box labeled “Share this item and its 
contents.” Give the folder a simple 
share name; as you can see in the 
: screen shot, we've named our share 
cher. Clever, eh? 

You can set up dedicated folders 
for every member of your household, 
so that only you and that family mem¬ 
ber can see the folder’s contents. To 
do this, however, you'll need to create 
user accounts on the Xandros OC 
machine so that each person can log 
on to the network and then access his 
or her designated folder. 

Last, we strongly suggest that 
once you’ve gotten your shares set up 
you log out from Xandros as root and 
log back on as a nonsuperuser. That 
way, if someone is using the system 
for Web surfing or office applications, 


they can't accidentally hose any of 
your system settings. 

Serve It Up 

Even though your new server's pri¬ 
mary mission in life is to serve up 
files and host a printer, that doesn't 
mean you can't also use it as a desk¬ 
top system running office applica¬ 
tions (Xandros OC conveniently 
comes with OpenOffice) and Web 
browsers. Computationally intensive 
tasks like pD ripping and media 
encoding are probably better left to 
your beefier systems, but this system 
is also up to the task. It won't plow 
through them as fast as your hot-rod 
rig, that’s all. But given inexpensive, 
solid hardware and an easy (and free) 
Linux distribution like Xandros OC, 
your home's file/print server is just a 
half a day's work away. X 


Now we come to the part of the program that 
could start a fistfight in some Bay Area brewpubs: 
which Linux distro is the best for your home server? 
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Geeks Just Wanna Have Fun /Loydcase 

Recently a lightbulb went off in my head. It glowed an ethereal, soft blue- 
like the all-acrylic MGE case that inspired me. I would build a glowing PC! 
But not just a PC with colored lights attached. Everyone’s seen systems 
that pump out enough light to challenge daylight...if daylight glowed in 
multiple colors on an alien planet with more than one sun, that is. I just 
didn't want to build something that was painful to look at: I wanted some¬ 
thing that gave a nod—or at least a bare glance —at good taste. 



Power Supply 









The thrill of victory was never quite so scintillating. The cutting edge features of Antec's NeoPower let 
you take maximum advantage of all the latest technology — now. Like an advanced cable management 
system. Native support for PCI-Express graphics cards. Full ATX12V v2.0 compliance. Plus 480 Watts of 
supremely stable power with a single 120mm fan for virtually silent operation. And that's just the beginning. 
For the complete story on NeoPower 480 visit www.antec.com or your local Antec retailer today. 


Rntec 

The Bower of «ou 







Spector Pro ISI 

Record EVERYTHING They Do Online. 


How Does Spector Pro Work? 

Install Spector Pro on your PC and it will record 
EVERYTHING your spouse, kids and employees do 
on the Internet. Spector Pro is the world’s best 
selling software for monitoring and recording 
every detail of PC and Internet activity. 

Seven Recording Tools Work Together 

Spector Pro contains seven integrated tools that 
record: chats, instant messages, emails sent and 
received, web sites visited, keystrokes typed, 
programs launched, peer to peer file searching 
and swapping - plus, Spector Pro provides the 
equivalent of a digital surveillance tape so that 
you can see the EXACT sequence of EVERYTHING 
your family members or employees are doing on 
the computer. Alt seven tools work together at 
the same time, saving all the recordings in a 
hidden location only you know about. 

NEW! - Internet Access Blocking 

Spector Pro not only records almost every kind of 
Internet activity imaginable, but it also allows you to 
block access to specific web sites, chat applications 
and other programs and even gives you the 
power to restrict access on a schedule. Want to 
block the kids from chatting online after school? 
Easy. Keep them off AOL after 9:00 PM? No 
Problem. Block access to sex.com forever? Done. 


Spector Pro at Home 

Spector Pro records EVERYTHING your kids do on 
the Internet. You wilt always have a COMPLETE 
VISUAL record of their online activity, giving you 
peace of mind even for those times when you 
can’t be around to supervise. And, if you believe 
your spouse is using the Internet inappropriately, 
there is no faster or more accurate way to find 
out than with Spector Pro. 

Spector Pro at the Office 

Are your employees working when they’re online 
or are they playing in chat rooms, on auction sites, 
checking sports scores and stock quotes, or doing 
personal email? Are they spreading company 
confidential information via anonymous email 
accounts and message boards? Spector Pro 
records every EXACT DETAIL of their activity, from 
the moment they logon to the second they log off 
at the end of the day. 

Two Time Winner of PC Magazine Editors' Choice 

Spector Pro was first awarded PC 
Magazine Editors' Choice in July 
2002 as the best Internet monitoring 
software for recording PC activity. In 
its August 3,2004 issue, PC Magazine 
once again bestowed its top honor 
upon Spector Pro by proclaiming it 
to "offer the most powerful and complete 
assortment of monitoring and reporting features". 




Email Recording 

Record all incoming and outgoing email from Internet- 
based services such as Hotmail. Yahoo mail and AOL Mail, 
Outlook, Exchange and industry-standard SMTP/POP3 
email. All recorded emails and their associated file 
attachments can easily be viewed with the familiar 
Microsoft Outlook-like user interface. 


Snapshot Recording 

Spector Pro automatically records snapshots of the 
computer screen as frequently as once per second and 
saves them to a hidden location on the PC. Easy-to-use, 
VCR-like controls allow you to replay the screenshots. 
It's like watching a surveillance tape of everything they 
do on the computer. 


Spector Pro Automatically Records 

HH Email (Sent & Received) 

• Records SMTP/POP3 (e.g. MS Outlook etc...), MS Exchange 
and Proprietary AOL Email 

• Records Hotmail, Yahoo, AOL, ATT Woridnet, NetZero 
and Netscape web-based Email 

• View/Open File Attachments 

HP Chats/Instant Messages 

• Records AOL Chat Rooms 

• Records AOL Instant Messenger (AIM) 

• Records MSN Instant Messenger 

• Records Yahoo Messenger 

• Records ICQ, IRC, Trillion and more.,, 

HP Keystrokes Typed 

• Records ALL Typed Keystrokes 

• Records Hidden Characters and Passwords Typed 

HU Web Sites & File Downloads 

• Records Domain Names and Specific URLs Visited 

• Record Files Downloaded (via the Internet or accessed 
over the network) 

• Block Future Access to URLs with a Single Click 

• View Date/Time, Total Duration and Total Number of 
Web Site Visits 

HU Program Activity 

• Record every Program launched on the PC 

• View the Total Amount of Time a Program was Actively I 
being used 

HU Peer to Peer File Swapping 

■ • Records Kazaa & Kazaa Lite 

• Records Gnudeus, Limewire and other programs that use 
the Gnutella file sharing engine 

• View the text of all Peer to Peer program searches 

• View the name of all Peer to Peer file downloads 


@ Screen Snapshots 

• VCR Style Playback 

• Fast Forward/Immediate Rewind 
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